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(57) Abstract: The sequences of antisense nucleic acids which inhibit the proliferation of prokaryotes are disclosed. Cell-based 
assays which employ the antisense nucleic acids to identify and develop antibiotics are also disclosed. The antisense nucleic acids 
can also be used to identify proteins required for proliferation, express these proteins or portions thereof, obtain antibodies capable 
of specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules for 
rational drug discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that are required for 
proliferation in cells other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, and Pseudomonas aerug- 
inosa. The nucleic acids of the present invention can also be used in various assay systems to screen for proliferation required genes 
in other organisms. 
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IDENTIFICATION OF ESSENTIAL GENES IN PROKARYOTES 

Sequence Listing 

5 The present application is being filed along with duplicate copies of a CD-ROM marked 

"Copy 1" and "Copy 2" containing a Sequence Listing in electronic format. The duplicate copies 
of the CD-ROM each contain a file entitled SEQLIST_FINAL_9PM created on March 20, 2001 
which is 37,487,912 bytes in size. 

Background of the Invention 

1 0 Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 

infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. They believed that infectious disease 

1 5 caused by bacteria finally had been conquered and that markets for new drugs were limited. 
Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent. The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 

20 Staphylococcus aureus (staph). This organism is commonly found in our environment and is 

responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacterias are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 

25 when what are presently considered minor bacterial infections are fatal diseases. 

Over-prescription and improper prescription habits by some physicians have caused an 
indiscriminate increase in the availability of antibiotics to the public. Hie patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

30 The bacterial pathogens that have haunted humanity remain, in spite of the development of 

modern scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 
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Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
5 compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope mat one might prove to be 
an effective treatment for some disease. The process is painstaking and laborious, with no 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, and the average time from laboratory to patient is 15 years. Improving this process, even 

10 incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 

Newly emerging practices in drug discovery utilize a number of biochemical techniques to 
provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 

1 5 against these targets would result in the inactivation of the cell or microorganism. Once a target is 
identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 

20 discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 

25 the target by using computer modeling techniques. Furthermore, in cases where the function of the 
target is not known or is poorly understood, it may be difficult to design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 

30 such molecular targets are urgently required. 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
scalded skin syndromes. Staphylococcus aureus can cause serious systemic infections such as 

35 osteomyelitis, endocarditis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poisoning, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
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identified, including those that are now resistant to all available antibiotics, thereby severely 
limiting the options of care available to physicians. 

Pseudomonas aeruginosa is an important Gram-negative opportunistic pathogen. It is the 
most common Gram-negative found in nosocomial infections. P. aeruginosa is responsible for 1 6% 
5 of nosocomial pneumonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancer and bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and lethal 

1 0 pathogens responsible for ventilator-associated pneumonia in intubated patients, with directly 

attributable death rates reaching 38%. Although P. aeruginosa outbreaks in burn patients are rare, it 
is associated with 60% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa, which is responsible for high rates of illness and death. Current antibiotics work poorly 

1 5 for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:55 1-560; 
references therein). 

The gram-negative enteric bacterial genus, Salmonella, encompasses at least 2 species. 
One of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The S. enterica human pathogens include 

20 serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 

that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella , 
is a very serious problem. In many developing countries, S. enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 

25 caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 

species" Clin. Lab Med. 19(3): 469-4 8 7). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some S. enterica serovars (e.g. Typhimurium) cause a localized infection in the 

30 gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S. enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica ser. 
Typhi. In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 

35 of virulence in animals and humans. Salmonella is interesting in its ability to localize to and invade 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellularly in membrane-bound vesicles ( Wallis, TS and 
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Galyov, EE 2000 "Molecular basis of Salmonella- induced enteritis." Molec. Microb. 36:997-1005; 
Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella," Chap. 149 in 
Neidhardt, et al. eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 1 52 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
5 but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

The gene products implicated in Salmonella pathogenesis include type three secretion 
systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 

10 "traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of S. enter ica ser. Typhi (see 
http://www.sanger.ac.Uk/Proiects/S typhi/ for the genome database) and S. enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 

1 5 Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram-negative enterics such as E. coli and have been a focus of biomedical research for the 
last century. 

Enterococcus faecalis, a Gram-positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 

20 than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 
account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 to 15% of endocarditis cases (Huycke, M. M., D. F., Salim and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 

25 intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 
and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a major concern for treating nosocomial infections. 

These reasons underscore the urgency of developing new antibiotics that are effective 

30 against Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, and Enterococcus faecalis. Accordingly, there is an urgent need for more novel 
methods to identify and characterize bacterial genomic sequences that encode gene products 
involved in proliferation, and are thereby potential new targets for antibiotic development. Prior to 
the present invention, the discovery of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

3 5 pneumoniae, and Pseudomonas aeruginosa and Enterococcus faecalis genes required for 

proliferation of the microorganism was a painstaking and slow process. While the detection of new 
cellular drug targets within a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
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pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis cell is key for novel antibiotic 
development, the current methods of drug target discovery available prior to this invention have 
required painstaking processes requiring years of effort. 

Summary of the Invention 
5 Some aspects of the present invention are described in the numbered paragraphs below. 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3 795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 

1 0 complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3 . The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is complementary 
to at least a portion of a nucleotide sequence of an RNA required for proliferation of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a sequence 
15 of nucleotides encoding more than one gene product. 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 8- 
3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

20 6. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 

obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 

25 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonoirhoeae, Neisseria 

meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 

35 dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 
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7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coli. 

8. A vector comprising a promoter operably linked to the nucleic acid of any one of 
Paragraphs 1-7. 

5 9. The vector of Paragraph 8, wherein said promoter is active in a microorganism selected 

from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

10 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

1 5 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

20 Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

1 1. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
25 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 

spanning at least a portion of two or more genes, 5' noncoding region, or V noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ IDNOs.: 8-3795. 

12. The purified or isolated antisense nucleic acid of Paragraph 1 l s wherein said antisense 
30 nucleic acid is complementary to a nucleic acid from an organism selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteur ella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutatis, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 13. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said nucleotide 

sequence is complementary to a nucleotide sequence of a nucleic acid from an organism other than 
E. coli. 

14. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 

15 SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 

20 comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

16. The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 
obtained from an organism selected from the group consisting of Anaplasma.marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

25 Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 

30 Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 

35 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
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pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

1 7. The nucleic acid of Paragraph 1 5, wherein said nucleic acid is obtained from an 
organism other than E. coli. 
5 1 8. A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

19. The vector of Paragraph 18, wherein said nucleic acid encoding said polypeptide is 
obtained from an organism selected from the group consisting of Anaplasma marginale, 

1 0 Aspergillus fitmigatus, Bacillus anthracis, Bacterioides jragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida Jcrusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perfringens, Coccidiodes immitis, Coryne bacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

20 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

25 Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21 . A host cell containing the vector of Paragraph 1 8. 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 

30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915,10013-14110. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino acid 
sequence of any one of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 or a fragment 

5 comprising at least 5, at least 1 0, at least 20, at least 30, at least 40, at least 50, at least 60 or more 
than 60 consecutive amino acids of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 

1 0 Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulops is glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseitdotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 

15 immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia colt, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 

20 carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 

25 and any species falling within the genera of any of the above species. 

27. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism other than E. coli. 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3.0t78 with the default parameters. 

35 29. The polypeptide of Paragraph 28, wherein said polypeptide has at least 25% identity to 

a polypeptide comprising one of SEQ ID NOs: 3801-3805, 4861-5915, 10013-141 10 or at least 
25% identity to a fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at 
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least 50, at least 60 or more than 60 consecutive amino acids of a polypeptide comprising one of 
SEQ IDNOs.: 3801-3805, 4861-5915, 10013-14110 as determined using FASTA version 3.0t78 
with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 

5 organism selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, 
Bacillus anthracis, Bactericides jragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida par apsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

10 trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

15 meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

20 pneumoniae, Streptococcus mat cms, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. coli. 

32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

25 28-31. 

33. A method of producing a polypeptide, comprising introducing a vector comprising a 
promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

30 34. The method of Paragraph 33, further comprising the step of isolating said polypeptide. 

35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ IDNOs.: 3801-3805, 4861-5915, 10013- 
14110. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 
35 obtained from an organism selected from the group consisting of Anaplasma marginale, Aspergillus 

fumigatus, Bacillus anthracis, Bacterioides jragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
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Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
5 Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria mofiocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 

10 Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

15 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide is 

obtained from an organism other than E. coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

20 39 . A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 

activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

25 40. The method of Paragraph 39, wherein said method comprises inhibiting said activity or 

reducing said amount of a gene product in an organism selected from the group consisting of 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 

30 Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

41 . The method of Paragraph 39, wherein said method comprises inhibiting said activity or 
reducing said amount of a gene product in an organism other than E. coli. 

42. The method of Paragraph 39, wherein said gene product is present in an organism other 
than E. coli. 

10 43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 

comprising a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 
10013-14110. 

44. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

1 5 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism selected 
20 from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 

Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

25 Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

30 Pasteur ella haemolytica, Pasteur ella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

35 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 
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46. The method of Paragraph 44, wherein said gene product is from an organism other than 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is an enzymatic activity. 

48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is a DNA replication activity. 

53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 

20 10013-14110. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 

25 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
compound or nucleic acid; and 

(b) measuring an activity of said target. 

30 58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 

selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 

35 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
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faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
1 0 genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
other than E. coli. 

60. The method of Paragraph 57, wherein said gene product is from an organism other than 

E. coli. 

15 61. The method of Paragraph 5 7, wherein said target is a messenger RNA molecule and 

said activity is translation of said messenger RNA. 

62. The method of Paragraph 57, wherein said target is a messenger RNA molecule and 
said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
20 transcription of said gene. 

64. The method of Paragraph 57, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

25 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 
SEQ IDNOs.: 3801-3805, 4861-5915, 10013-14110. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

30 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
35 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 
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(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
5 whether said compound inhibits the growth of said sensitized cell to a greater extent than said 

compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

71. The method of Paragraph 68, wherein said Gram positive bacterium is selected from 
the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

10 Mycobacterium species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aureus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase 
negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
1 5 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bacterioides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

20 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

25 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

30 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other than 

35 E. coli. 

78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed from an 
inducible promoter. 
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79. The method of Paragraph 68, further comprising the step of contacting said cell with a 
concentration of inducer which induces transcription of said antisense nucleic acid to a sublethal 
level. 

80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 
5 optical density of a culture growth solution. 

81. The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110. 

10 83. The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

85. A compound identified using the method of Paragraph 68. 

15 86. A method for inhibiting cellular proliferation comprising introducing an effective 

amount of a compound with activity against a gene whose activity or expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 

20 87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation- inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

25 least 50 or more than 5 1 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

89. The method of Paragraph 86, wherein said population is a population of Gram positive 
bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

30 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 
Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a bacterium 
selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus 

35 RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a bacterium 
selected from the group consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus 
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anthracis, Bactericides fragilis Bordetella pertussis, Bitrkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
5 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, 

1 0 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

1 5 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

94. The method of Paragraph 86, wherein said population is a population of an organism 
other than E. coli. 

95. The method of Paragraph 86, wherein said product of said gene is from an organism 
20 other than E. coli. 

96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ IDNOs.: 3801-3805, 4861-5915, 
10013-14110. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
25 selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation- inhibiting portion thereof in a pharmaceutically acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of one 
30 of SEQ ID NOs.: 8-3795 comprises at least 20, at least 25, at least 30, at least 50 or more than 50 

consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

100. A method for inhibiting the activity or expression of a gene in an operon required 
for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 

3 5 NOs. : 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 
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101. The method of Paragraph 1 00, wherein said antisense nucleic acid comprises a 
nucleotide sequence selected from the group consisting of SEQ EDNOs.: 8-3795 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100, wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 

10 difficile, Clostridium per jringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neo for mans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

1 5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staplrylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 100, wherein said cell is not an E. coli cell. 

104. The method of Paragraph 100, wherein said gene is from an organism other than E. 

coli. 

105. The method of Paragraph 100, wherein said cell is contacted with said antisense 
25 nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 

population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 
population. 

30 1 07. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 

nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
35 acid such that said promoter directs the transcription of said antisense nucleic acid. 
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1 09. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

110. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 

5 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 1 00, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 

1 12. The method of Paragraph 100, wherein said cell is contacted with said antisense 
10 nucleic acid by electroporation of said antisense nucleic acid into said cell. 

1 13. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 
comprising at least 10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 
nucleotides of one of SEQ ID NOs.; 8-3795. 

1 14. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 
15 oligonucleotide. 

1 15. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

20 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
25 complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 116, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 

118. The method of Paragraph 116 wherein said cell is selected from the group 

30 consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bacterioides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

35 difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
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Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
5 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
119. The method of Paragraph 116, wherein said cell is not K coli* 
10 120. The method of Paragraph 1 1 6, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

121. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

1 5 (a) identifying a homolog of a gene or gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 
which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
20 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
25 sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
30 homologous to a gene or gene product whose activity or level is inhibited by a nucleic acid selected 

from the group consisting of SEQ ID NOs. 8-3795 or a nucleic acid encoding a homologous 
polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
35 default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 
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124. The method of Paragraph 121 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 8-3795 or the complement of said nucleic acid selected 

5 from the group consisting of SEQ ID NOs. 8-3795 . 

125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 
selected from the group consisting of SEQ ID NOs. 8-3795 in said test cell. 

1 26. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 

1 0 selected from the group consisting of Anaplasma marginale, Aspergillus Jumigatus, Bacillus 

anthracis, Bactericides jragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 

15 Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 

20 Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 

25 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

127. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

30 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
35 antisense nucleic acid to a portion of the operon encoding said homolog. 
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131. The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 121, wherein the step of contacting the cell with a 
5 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

10 134. The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

135. A compound identified using the method of Paragraph 121. 

136. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

1 5 (a) contacting a test cell with a sublethal level of a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

20 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said nucleic acid. 

137. The method of Paragraph 136, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

25 138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

30 guittiermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

35 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 136, wherein the test cell is not E. coli. 

141. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
10 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

1 5 (c) determining the degree to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

142. The method of Paragraph 141, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

20 143. The method of Paragraph 141, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

1 45. The method of Paragraph 1 44, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

25 Mycobacterium species, Clostridium species, and Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staphylococcus aureus. 

147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

30 148. The method of Paragraph 141, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bacterioidesfragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxaretta catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
10 1 49. The method of Paragraph 141, wherein said cell is not an E. coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
than E. coli. 

151. The method of Paragraph 141 , wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

15 152. The method of Paragraph 141, further comprising contacting the cell with an agent 

which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 

said antisense nucleic acid is transcribed at a sublethal level. 

153. The method of Paragraph 141, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 
20 154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-141 10. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

25 3796-3800, 3806-4860, 5916-10012. 

156. A compound identified using the method of Paragraph 141. 

1 57. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
30 product required for proliferation of said cell, wherein said gene product is a gene product 

whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
35 by acting on said gene product. 
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OB. The method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 
159. The method of Paragraph 1 57, wherein said cell is selected from the group 
5 consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bactericides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulops is glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
10 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurella haemolytica, Pasteurella 
15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
20 Yersinia pestis and any species falling within the genera of any of the above species. 

160. The method of Paragraph 157, wherein said cell is not an E. coli cell. 

161. The method of Paragraph 157, wherein said gene product is from an organism other 
than E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 
25 level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 

163. The method of Paragraph 1 57, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell, 

30 164 - The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 

165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 
mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
35 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

3805, 4861-5915, 10013-141 10. 

167. A compound identified using the method of Paragraph 157. 
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168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid which inhibits the 

activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

10 (c) determining the degree to which said proliferation of said test cell is inhibited 

relative to a cell which was not contacted with said compound. 

169. The method of Paragraph 168, wherein said determining step comprises 
determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 70. The method of Paragraph 1 68, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

171 . The method of Paragraph 1 68, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 

20 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boy dii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

35 172. The method of Paragraph 1 68, wherein said test cell is not an E. coli cell. 

173. The method of Paragraph 168, wherein said gene product is from an organism other 
thani?. coli. 
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1 74. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 

5 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

1 0 (c) determining the degree to which said test compound inhibits proliferation of 

said first cell relative to a cell which does not contain said antisense nucleic acid. 

175. The method of Paragraph 1 74, wherein said determining step comprises 
determining whether said first cell has a substantially greater sensitivity to said test compound than 
a cell which does not express said sublethal level of said antisense nucleic acid. 

15 1 76. The method of Paragraph 1 74, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 
20 (e) determining whether said second cell does not have a substantially greater 

sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 
substantially greater sensitivity to said test compound than said second cell. 
25 177. The method of Paragraph 174, wherein said first cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guittiermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Coiyne bacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
35 gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
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typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
5 178. The method of Paragraph 174, wherein said first cell is not an E. coli cell. 

1 79 . The method of Paragraph 1 74, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

180. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795. 

10 181. A compound which interacts with a gene or gene product whose activity or 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 

SEQ ID NOs.: 8-3795 to inhibit proliferation. 

1 82. The compound of Paragraph 181, wherein said gene product is a polypeptide 

comprising one of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110. 
15 183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 

sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 
184. A compound which interacts with a gene product whose expression is inhibited by 

an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to 

inhibit proliferation. 

20 1 85 . A method for manufacturing an antibiotic comprising the steps of: 

screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 

25 manufacturing the compound so identified. 

1 86. The method of Paragraph 185, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

1 87. The method of Paragraph 1 85, wherein said gene product is a polypeptide 
comprising one of SEQ ID NOs:3801-3805, 4861-5915, 10013-14110. 

30 188. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795 to said subject 

35 189. The method of Paragraph 1 88 wherein said subject is selected from the group 

consisting of vertebrates, mammals, avians, and human beings. 
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190. The method of Paragraph 188, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

191. The method of Paragraph 1 88, wherein said cell is selected from the group 

5 consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 

10 difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteurella 

1 5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis and any species falling within the genera of any of the above species. 

192. The method of Paragraph 188, wherein said cell is not E. coli. 

193 . The method of Paragraph 1 88, wherein said gene product is from an organism other 
than R coli. 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
25 one of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 
10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012. 

196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
30 nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 5916-10012, and the nucleotide sequences 
complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 3796- 
35 3800, 3806-4860, 5916-10012 as determined using BLASTO version 2.0 with the default 
parameters. 
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197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides jragilis Bordetetta pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
5 Candida par apsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacteriumdiptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
1 0 Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
1 5 monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
20 other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 

3 5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 

under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
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under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 8-3795. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 
5 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida par apsilosis, Candida 

10 guUliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neqformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

15 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

20 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

201. The method of Paragraph 1 99, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 

25 amount of a nucleic acid encoding said gene product in an organism other than E. coli. 

202. The method of Paragraph 199, wherein said gene product is from an organism other 
than is. coli. 

203. The method of Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

30 determined using FASTA version 3 .0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

204. The method of Paragraph 199, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
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3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to 
a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 under stringent conditions, and a nucleic acid comprising a nucloetide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
5 3800, 3806-4860, 5916-10012 under moderate condtions. 

205 . A method for identifying a compound which influences the activity of a gene 
product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 0 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

1 5 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

20 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

25 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

206. The method of Paragraph 205, wherein said gene product is from an organism 
30 selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bactericides jragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
35 Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
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Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
5 Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 
1 0 207. The method of Paragraph 205, wherein said gene product is from an organism other 

thanK colt. 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
from the group consisting of a polypeptide having at least 25% amino acid identity as determined 
using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 

15 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

20 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, 
and a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 

25 NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 

210. A compound identified using the method of Paragraph 205 . 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
30 nucleic acid that encodes a gene product selected from the group consisting of a gene 

product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
35 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
10 whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 

NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target. 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 

1 5 organism selected from the group consisting of Anaplasma marginale, Aspergillus jumigatus, 
Bacillus anthracis, Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliertnondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 

20 trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 

25 meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 

30 pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

2 1 4. The method of Paragraph 211, wherein said gene product is from an organism other 
35 than is. coli. 

215. The method of Paragraph 211, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 
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216. The method of Paragraph 211, wherein said compound is a nucleic acid and said 
activity is translation of said gene product. 

217. The method of Paragraph 2 1 1 , wherein said target is a gene and said activity is 
transcription of said gene. 

5 218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 

activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/RNA complex. 

219. The method of Paragraph 211, wherein said target gene is a messenger RNA 
molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 

10 25% amino acid identity as determined using FASTA version 3 .0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 3801-3805, 4861-5915, 10013-14110. 

220. The method of Paragraph 1 1, wherein said target gene comprises a nucleic acid 

1 5 selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from the group consisting 
of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic 

20 acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS. : 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

221. A compound or nucleic acid identified using the method of Paragraph 211. 

222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

25 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 
gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 
selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 

30 gene product whose expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 
product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 

35 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 

3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 



-35- 



WO 01/70955 



PCT/US01/09180 



5 



by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 



10 



(b) contacting said sensitized cell with a compound; and 



(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223 . The method of Paragraph 222, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

1 5 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

20 Mycobacterium species, Clostridium species, and Bacillus species. 

226. The method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staphylococcus species is coagulase 
negative. 

228. The method of Paragraph 226, wherein said bacterium is selected from the group 
25 consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, 
Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropic alis, Candida 

30 parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

3 5 Histoplasma capsulatum, Klebsiella pneumoniae. Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 



-36- 



WO 01/70955 



PCT/US01/09180 



Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
5 Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
genera of any of the above species. 

230. The method of Paragraph 222, wherein said cell is an organism other than E. coli. 

23 1 . The method of Paragraph 222, wherein said gene product is from an organism other 
thanE coli. 

10 232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

233. The method of Paragraph 222, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

15 234. The method of Paragraph 222, wherein growth inhibition is measured by 

monitoring optical density of a culture medium. 

235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

23 6. The method of Paragraph 23 5, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 

20 determined using FASTA version 3 .0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 
4861-5915, 10013-14110. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

25 238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
3796-3800, 3806-4860, 5916-10012, a nucleic acid which hybridizes to a sequence selected from 

30 the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent 

conditions, and a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under moderate condtions. 
23 9 . A compound identified using the method of Paragraph 222 . 
240. A method for inhibiting cellular proliferation comprising introducing a compound 

35 with activity against a gene product or a compound with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
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identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
5 with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3 795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 

10 SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 

1 5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795. 

241 . The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof. 
20 242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 

of SEQ ID NOs.: 8-3795 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 
least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

243 . The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

25 244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 

selected from the group consisting of a population of Staphylococcus species, Streptococcus 
species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 
Staphylococcus aureus. 

30 246. The method of Paragraph 245, wherein said population is a population of a 

bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 
aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Anaplasma marginale, Aspergillus jumigatus, 
3 5 Bacillus anthracis, Bacterioidesjragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
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(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile* Clostridium perjringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 
1 0 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis 
and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
1 5 organism other than E. colt 

249. The method of Paragraph 240, wherein said product of said gene is from an 
organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 

20 FASTA version 3 .0t78 to a polypeptide selected from the group consisting of SEQ ID NOs. : 3 80 1 - 
3805, 4861-5915, 10013-141 10 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 
14110. 

25 1 . The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
25 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
30 5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 

35 consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 
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manxu, a nucieic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from me group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

253. The preparation of Paragraph 252, wherein said proliferation-inhibiting portion of 
one of SEQ ID NOs.: 8-3795 comprises at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
encodes a gene product required for proliferation comprising contacting a cell in a cell population 
with an antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3795, a gene product having at ieast 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs. : 8-3795, a proliferation inhibiting portion thereof, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 

35 ID NOs. : 8-3 795 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
consisting of Anaplasma marginale. Aspergillus fumigates, Bacillus anthracis, Bactericides Jragilis 
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Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
5 difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neqformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteur -el la 

1 0 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

1 5 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E. 

coli. 

259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 

population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 
population. 

25 26 1 . The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

262. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

30 acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263 . The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
35 nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme is complementary to said antisense oligonucleotide. 
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265. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell. 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

5 267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence comprising at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs.: 8-3795. 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
10 oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 

1 5 4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under moderate condtions. 

20 270. A method for identifying a gene which is required for proliferation of a cell 

comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 

25 the group consisting of SEQ ID NOs . : 8-3 795 or a proliferation- inhibiting portion thereof, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 

30 said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

271. The method of Paragraph 270, wherein said cell is selected from the group 
35 consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 
species, Clostridium species, and Bacillus species. 
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272 . The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

5 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

10 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

15 boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

273 . The method of Paragraph 270, wherein said cell is not E. coli. 

21 A. The method of Paragraph 270, further comprising operably linking said antisense 
20 nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

275. A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
25 inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 

microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
30 3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 

selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
3 5 said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 
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(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 

5 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell, 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

10 with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs. 8-3795 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 8-3795 by using an algorithm selected from the 

1 5 group consisting of BLASTN version 2 . 0 with the default parameters and FASTA version 3 .0t78 
algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 

20 nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 
of SEQ ID NOs. 8-3795. 

25 279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 

having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs. 8-3795 in said test 
cell. 

280. The method of Paragraph 275, wherein step (a) comprises identifying a 
30 homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anihracis, Bactericides Jragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr (also called Candida 
35 pseudotropicalis), Candida dub liniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
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jaecans, tinterococcusfaecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsidatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteur ella multocida, Pneumocystis carinii, Proteus vulgaris, 
5 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the 
1 0 genera of any of the above species. 

281. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
15 nucleic acid. 

283. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 

20 285 ' The method of Paragraph 275, wherein the step of contacting the cell with a 

sublethal level of said inhibitory nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method of Paragraph 275, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

25 homolog in said cell. 

287. The method of Paragraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

288. The method of Paragraph 275, wherein said gene comprises a nucleic acid selected 
30 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
1 0012, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 under 
35 stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
59 1 6- 1 00 12 under moderate condtions. 
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289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

(a) sensitizing a test cell by contacting said test cell with a sublethal level of an 
5 antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 

consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ DO NOs. 8-3795 or a portion thereof which inhibits the 
proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 
1 0 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

1 5 (c) determining the degree to which said compound inhibits proliferation of said 

sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

29 1 . The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

20 292 . A compound identified using the method of Paragraph 290 . 

293. The method of Paragraph 290, wherein said test cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides jragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

25 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacteriwn diptheriae, Cryptococcus 
neqformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

30 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

35 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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294. The method of Paragraph 290, wherein the test cell is not E. coli. 

295. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
5 complementary to a nucleic acid encoding a gene product required for proliferation, 

wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

10 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 5 version 3 .0f78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

25 (c) determining the extent to which said compound inhibits the growth of said 

sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

296. The method of Paragraph 295, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

30 297. The method of Paragraph 295, wherein said cell is selected from the group 

consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
Staphylococcus aureus. 
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301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus jumigatus, Bacillus anthracis, Bacterioides jragilis 

5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida par apsilosis, Candida 
guittiermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Coryne bacterium diptheriae, Cryptococcus 
1 0 neoformans, Enter obacter cloacae, Enter ococcus faecalis, Enter ococcus faecium, Escherichia coli } 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

1 5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

20 303 - The method of Paragraph 295, wherein said cell is not an E. colicell 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

25 306 - The method of Paragraph 305, further comprising contacting the cell with an agent 

which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 

307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 
monitoring the optical density of a liquid culture. 

30 308 - The method of Paragraph 295, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-14110. 

309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 
35 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
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of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
5 group consisting of SEQ ID NOS. : 3 796-3800, 3 806-4860, 59 1 6- 1 00 1 2 under moderate condtions. 

310. A compound identified using the method of Paragraph 295 . 

311. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 

1 0 product required for proliferation of said cell, wherein said gene product is selected from 

the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

15 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3 795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 

20 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 

25 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said cell with a compound; and 

30 (c) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent. 

312. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent 

35 313. The method of Paragraph 311, wherein said cell is selected from the group 

consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Bwkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata) , Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
5 neoformans, Enterobacter cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

1 0 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

15 3 14 - The method of Paragraph 311, wherein said cell is not an E. coli cell. 

315. The method of Paragraph 311, wherein said gene product is from an organism other 
than & coli. 

316. The method of Paragraph 3 1 1, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

20 a gene or operon required for proliferation. 

317. The method of Paragraph 311, wherein said agent which reduces the activity or 
level of a gene product required for proliferation of said cell comprises a compound known to 
inhibit growth or proliferation of a cell. 

318. The method of Paragraph 311, wherein said cell contains a mutation which reduces 
25 the activity or level of said gene product required for proliferation of said cell. 

319. The method of Paragraph 311, wherein said mutation is a temperature sensitive 
mutation. 

320. The method of Paragraph 3 1 1, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 

30 version 3.0t7S with the default parameters to an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110. 

321. A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

3 5 00 providing a sublethal level of an antisense nucleic acid which inhibits the 

activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
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required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
5 8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

1 0 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 

1 5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 

20 proliferation of a cell, wherein the biological pathway on which said compound acts is 

known; and 

(c) detenniningthe degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 

323 . The method of Paragraph 322, wherein said determining step comprises 

25 determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 

30 3805, 4861-5915, 10013-141 10. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
consisting ofAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 

35 guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
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neoformans, Enter obacter cloacae, Enter ococcus faecalis, Enterococcusfaecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
5 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnet, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
10 Yersinia pestis and any species falling within the genera of any of the above species. 

326. The method of Paragraph 322, wherein said test cell is not an E. coli cell. 

327. The method of Paragraph 322, wherein said gene product is from an organism other 
than E. coli. 

328. A method for determining the biological pathway on which a test compound acts 
1 5 comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

20 default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

NOs: 8-3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

25 of SE Q ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 

which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

(b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
3 0 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 
than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

35 ( d ) providing a sublethal level of a second antisense nucleic acid complementary to 

a second proliferation-required nucleic acid in a second cell, wherein said second 
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proliferation-required nucleic acid is in a different biological pathway than said 
proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
5 said second antisense nucleic acid, wherein said test compound is specific for the biological 

pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 

331. The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Anaplasma marginale, Aspergillus fumigates, Bacillus anthracis, Bactericides 

10 jragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium Botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 

15 Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 

Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, 
Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 

20 Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 

Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, Treponema 
pallidum, Yersinia enterocolitica, Yersinia pestis and any species falling within the genera of any of 

25 the above species. 

332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333 . The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
30 gene product required for proliferation or with a gene product required for proliferation, wherein 

said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
35 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
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the group consisting of SEQ ID NOs:8-3795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 

1 0 from the group consisting of SEQ ID NOs: 8-3 795 . 

335. The compound of Paragraph 334, wherein said gene product comprises a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
3801-3805, 4861-5915, 10013-14110. . 

15 336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

20 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 under stringent conditions, and a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 

25 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs: 8-3 795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 

antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
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wmcji hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
5 gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795 ; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, wherein said screening step comprises performing 
any one of the methods of Paragraphs 205, 21 1, 222, 275, 290, 295, 311. 
10 339 " The method of Paragraph 337, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805,4861-5915, 10013-14110. 

340. A method for inhibiting proliferation of a cell in a subject comprising administering 
1 5 an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs:8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
25 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs. : 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

341 . The method of Paragraph 340 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
35 34Z The method of Paragraph 340, wherein said gene product comprises a polypeptide 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
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parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 3801- 
3805, 4861-5915, 10013-14110. 

343. The method of Paragraph 340, wherein said cell is selected from the group 
consisting of Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
5 Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trackomatus, Clostridium botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

10 neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

15 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

20 344. The method of Paragraph 340, wherein said cell is not E. coli. 

345. The method of Paragraph 340, wherein said gene product is from an organism other 
than E. coli. 

Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
25 a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 

enzymatic, biochemical and metabolic pathways as well as pathways involved in the production of 
cellular structures such as cell walls. Biological pathways that are usually required for proliferation 
of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 
replication, RNA synthesis (transcription), protein synthesis (translation), protein processing, 
30 protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 
membrane production, synthesis and maintenance, and the like. 

By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 
the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 
way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 
35 interaction of the gene or gene product with other biological molecules required for its activity. 
Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 
agents that inhibit processing of the transcript of the gene, agents that reduce the stability of the 
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transcript of tiie gene, and agents that inhibit translation of the mRNA transcribed from the gene. 
In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 
operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 
the level or activity of the gene product. The gene product can be a non-translated RNA such as 
5 ribosomal RNA, a translated RNA (mRNA) or the protein product resulting from translation of the 
gene mRNA. Of particular utility to the present invention are antisense RNAs that have activities 
against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 
reduce the level or activity of the gene product in a cell. This includes, but is not limited to, 
1 0 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 
with other biological molecules required for its activity, including inhibiting the gene product's 
assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 
reduce the level or activity of the protein in a cell. This includes, but is not limited to, inhibiting the 
15 enzymatic activity of the protein or the ability of the protein to interact with other biological 

molecules required for its activity, including inhibiting the protein's assembly into a multimeric 
structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
20 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 

By "activity against a gene" is meant having the ability to inhibit the function or expression 
of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 
with other biological molecules required for its activity. 
25 By "activity against an operon" is meant having the ability to inhibit the function or reduce 

the level of one or more products of the operon in a cell. This includes, but is not limited to, 
inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 
products of the operon to interact with other biological molecules required for its activity. 
By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 
30 microorganism. 

By -R coli or Escherichia coli " is meant Escherichia coli or any organism previously 
categorized as a species of Shigella including Shigella boydii, Shigella flexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2 A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
35 encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%, at least 95%, at least 90%, at least 85%, at 
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least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising 
at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides 
thereof. In other embodiments the homologous coding nucleic acids may have at least 97%, at least 
5 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

nucleotide sequence selected from the group consisting of the nucleotide sequences complementary 
to one of SEQ ID NOs.: 8-3795 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using 
BLASTN version 2.0 with the default parameters or tBLASTX with the default parameters. 

1 0 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 

Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)) Alternatively a "homologuous coding 
nucleic acid" could be identified by membership of the gene of interest to a functional orthologue 
cluster. All other members of that orthologue cluster would be considered homologues. Such a 
library of functional orthologue clusters can be found at http://www.ncbi .nlm .nih.gov/COG . A 

15 gene can be classified into a cluster of orthologous groups or COG by using the COGNITOR 

program available at the above web site, or by direct BLASTP comparison of the gene of interest to 
the members of the COGs and analysis of these results as described by Tatusov, R.L., Galperin, 
M.Y., Natale, D. A. and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis 
of protein functions and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
3801-3805, 4861-5915, 10013-14110 or to a polypeptpide whose expression is inhibited by a 

25 nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs: 8-3795 or fragments 

comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof 
as determined using the FASTA version 3 .0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
parameters, BLASTX with the default parameters, TBLASTN with the default parameters, or 

30 tBLASTX with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A 
New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 

35 and coding nucleic acids comprising nucleotide sequences which hybridize under stringent 

conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
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3796-3800, 3806-4860, 5916-10012 As used herein, "stringent conditions" means hybridization to 
filter-bound nucleic acid in 6xSSC at about 45°C followed by one or more washes in 0. lxSSC/0.2% 
SDS at about 68°C. Other exemplary stringent conditions may refer, e.g., to washing in 
6xSSC/0.05% sodium pyrophosphate at 37°C, 48°C, 55°C, and 60°C as appropriate for the 
5 particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012 and coding nucleic acids comprising nucleotide sequences which hybridize 

10 under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
1 50, 200, 300, 400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ 
ID NOS.: 3796-3800, 3806-4860, 5916-10012. As used herein, "moderate conditions" means 
hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at about 45°C 
followed by one or more washes in 0.2xSSC/0.1% SDS at about 42-65°C. 

15 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795. In some embodiments, the 
homologous coding nucleic acids may encode a gene product whose activity is complemented by 

20 the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. In other embodiments, the 
homologous coding nucleic acids may comprise a nucleotide sequence encode a gene product 
whose activity is complemented by one of the polypeptides of SEQ ID NOs. 3745-4773. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 

25 nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 8-3795 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 

30 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012 and fragments comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. 
Nucleic acid identity may be determined as described above. 

35 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
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nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
5 conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids comprising nucleotide sequences which 
hybridize under stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860,5916-10012. 

1 0 The term "homologous antisense nucleic acid" also includes antisense nucleic acids 

comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 8-3795 and antisens nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 

1 5 sequence complementary to one of SEQ ID NOs. 8-3795. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 3796- 
3800, 3806-4860, 5916-10012 and antisense nucleic acids which comprising nucleotide sequences 
hybridize under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 

20 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 
3806-4860, 5916-10012. 

By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic acid. The term 

25 "homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 8-3795 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 

30 least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 

polypeptide to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 

35 default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 
with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
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parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ IDNOs: 3801-3805, 4861-5915, 10013-14110 and polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 
least 25% amino acid identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 
40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide selected from the group consisting 

10 of SEQ IDNOs: 3801-3805,4861-5915, 10013-14110. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 8-3795, SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
10012 or the complements of any of the preceding nucleic acids. Such hybridization may be under 
stringent or moderate conditions as defined above or under other conditions which permit specific 

15 hybridization. The nucleic acid molecules of the invention that hybridize to these DNA sequences 
include oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent 
or stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tm) is calculated using the formula: 

20 Tm (°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41 (% G+C) - (500/N) 

where N is the length of the probe. If the hybridization is carried out in a solution 
containing formamide, the melting temperature may be calculated using the equation: 

25 Tm(°C) = 81 .5 + 16.6(log[monovalent cations (molar)] + 0.41(% G+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
30 hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et al, eds., 1989, Current Protocols in Molecular Biology ; Vol. I, Green Publishing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6.3.1-6.3.6 and 2.10.3. 

The term, Salmonella, is the generic name for a large group of gram-negative enteric 
35 bacteria that are closely related to Escherichia coli. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
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each serologically distinguishable strain (Kauffmann, F 1966 The bacteriology of the 
Enterobacteriaceae. Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 1 5 1 :63-65). Therefore, each serotype was considered to 
5 be a separate species and often given names, accordingly (e.g. S. paratyphi, S. typhimurium, S. 
typhi, S. enteriditis> etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 
cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 

10 subspecies, S. bongorii also recognized (Crosa, et al., 1973, J. Bacteriol. 1 15:307-3 15). Though 
species designations are based on the highly variable surface antigens, the Salmonella are very 
similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Salmonella enterica. 

15 S. enterica is divided into six subspecies (I, S. enterica subsp. enterica; II, S. enterica, subsp. 

salamae; Ilia, S. enterica subsp. arizonae; Illb, S. enterica subsp. diarizonae; IV, S. enterica subsp. 
houtenae; and VT, S. enterica subsp. indicd). Within subspecies I, serotypes are used to distinguish 
each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, S. enterica serotype 
Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 

20 convention is to spell this out on first usage (Salmonella enterica ser. Typhimurium) and then use 
an abbreviated form {Salmonella Typhimurium or S. Typhimurium). Note, the genus and species 
names (Salmonella enterica) are italicized but not the serotype/serovarname (Typhimurium). 
Because the taxonomic committees have yet to officially approve of the actual species name, this 
latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 

25 2467). Due to the concerns of both taxonomic priority and medical importance, some of these 
serotypes might ultimately receive full species designations (S. typhi would be the most notable). 

Therefore, as used herein "Salmonella enterica or S. enterica" includes serovars Typhi, 
Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
and the taxonomic designations may change (S. choleraesuis is the species name that could replace 

30 S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 
compounds such as a combinatorial chemical library or other library of chemical compounds or to 
characterize a single compound by testing the compound in a given assay and determining whether 
it exhibits the desired activity. 

35 By "inducer" is meant an agent or solution which, when placed in contact with a cell or 

microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 
desired promoter. 
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As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
5 which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 

10 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofuranose, 1,2-dideoxy-l-phenylribofuranose, and JV*, iN^-ethano-S-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 

peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 

1 5 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 
required to inhibit all cell growth. 

Brief Description of the Drawings 

20 Figure 1 is an IPTG dose response curve in E. coli transformed with an IPTG-inducible 

plasmid containing either an antisense clone to the E. coli ribosomal protein rplW (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-e/aD) gene which is not known to be involved in protein synthesis and which is also essential 
for proliferation. 

25 Figure 2A is a tetracycline dose response curve in E. coli transformed with an IPTG- 

inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 2B is a tetracycline dose response curve in E. coli transformed with an IPTG- 
inducible plasmid containing antisense to elaD (AS-elaD)'m the absence (0) or presence of IPTG at 

30 concentrations that result in 20% and 50% growth inhibition. 

Figure 3 is a graph showing the fold increase in tetracycline sensitivity of E. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
L10 (AS-rplLrplJ). Antisense clones to genes known to not be directly involved in protein 
synthesis, atpB/E (AS-atpB/E ), visC (AS-vwQ, elaD (AS-elaD), yohH (AS-yohH), are much less 

3 5 sensitive to tetracyc line . 
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Figure 4 illustrates the results of an assay in which Staphylococcus aureus cells transcribing 
an antisense nucleic acid complementary to the gyrB gene encoding the 0 subunit of gyrase were 
contacted with several antibiotics whose targets were known. 



5 Detailed Description of the Preferred Embodiments 

The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 

10 pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, and Salmonella typhi are provided. 
A proliferation-required gene or gene family is one where, in the absence or substantial reduction of a 
gene transcript and/or gene product, growth or viability of the cell or microorganism is reduced or 
eliminated. Thus, as used herein, the terminology "proliferation-required" or "required for 
proliferation" encompasses instances where the absence or substantial reduction of a gene transcript 

1 5 and/or gene product completely eliminates cell growth as well as instances where the absence of a 

gene transcript and/or gene product merely reduces cell growth. These proliferation-required genes can 
be used as potential targets for the generation of new antimicrobial agents. To achieve that goal, the 
present invention also encompasses assays for analyzing proliferation-required genes and for 
identifying compounds which interact with the gene and/or gene products of the proliferation-required 

20 genes. In addition, the present invention contemplates the expression of genes and the purification of 
the proteins encoded by the nucleic acid sequences identified as required proliferation genes and 
reported herein. The purified proteins can be used to generate reagents and screen small molecule 
libraries or other candidate compound libraries for compounds that can be further developed to yield 
novel antimicrobial compounds. 

25 The present invention also describes methods for identification of nucleotide sequences 

homologous to these genes and polypeptides described herein, including nucleic acids comprising 
nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012 and polypeptides homologous to the polypeptides of~SEQ ID NOs.: 3801-3805, 4861- 
5915, 10013-14110. For example, these sequences may be used to identify homologous coding 

3 0 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides in microorganisms 
such asAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

35 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatous, Clostr idium botulinum, Clostridium 
difficile, Clostridium perjringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
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Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
5 Salmofiella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhal is, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
1 0 embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 
homologous polypeptides are identified in an organism other than E. coll 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods to 
identify compounds which inhibit the proliferation of the organism containing the homologous 
1 5 coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 
inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
20 polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
25 homologous polypeptide, methods for identifying a gene required proliferation of the organism 

containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
3 0 compounds having activity against biological pathway required for proliferation of the organism 

containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts, and 
methods of inhibiting the proliferation of the organism containing the homologous coding nucleic 
acid, homologous antisense nucleic acid or homologous polypeptide in a subject. In some 
35 embodiments of the present invention, the methods are performed using an organism, other than R 
coli or a gene or gene product from an organism other than R colt 
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The present invention utilizes a novel method to identify proliferation-required sequences. 
Generally, a library of nucleic acid sequences from a given source are subcloned or otherwise inserted 
immediately downstream of an inducible promoter on an appropriate vector, such as a Staphylococcus 
aureus/E. coli or Pseudomonas aeruginosa/ E. coli shuttle vector, or a vector which will replicate in 
5 both Salmonella typhimurium and Klebsiella pneumoniae, or other vector or shuttle vector capable of 
functioning in the intended organism., thus forming an expression library. It is generally preferred that 
expression is directed by a regulatable promoter sequence such that expression level can be adjusted by 
addition of variable concentrations of an inducer molecule or of an inhibitor molecule to the medium. 
Temperature activated promoters, such as promoters regulated by temperature sensitive repressors, 

1 0 such as the lambda Ci 85 7 repressor, are also envisioned. Although the insert nucleic acids may be 

derived from the chromosome of the cell or microorganism into which the expression vector is to be 
introduced, because the insert is not in its natural chromosomal location, the insert nucleic acid is an 
exogenous nucleic acid for the purposes of the discussion herein. The term "expression" is defined as 
the production of a sense or antisense RNA molecule from a gene, gene fragment, genomic fragment, 

1 5 chromosome, operon or portion thereof. Expression can also be used to refer to the process of peptide 
or polypeptide synthesis. An expression vector is defined as a vehicle by which a ribonucleic acid 
(RNA) sequence is transcribed from a nucleic acid sequence carried within the expression vehicle. The 
expression vector can also contain features that permit translation of a protein product from the 
transcribed RNA message expressed from the exogenous nucleic acid sequence carried by the 

20 expression vector. Accordingly, an expression vector can produce an RNA molecule as its sole 
product or the expression vector can produce a RNA molecule that is ultimately translated into a 
protein product. 

Once generated, the expression library containing the exogenous nucleic acid sequences is 
introduced into a population of cells (such as the organism from which the exogenous nucleic acid 

25 sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
library molecules are foreign, in context, to the population of cells, the expression vectors and the 
nucleic acid segments contained therein are considered exogenous nucleic acid. 

Expression of the exogenous nucleic acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the 

3 0 cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
sequences carried by the expression library. The test population of cells is then assayed to determine 
the effect of expressing the exogenous nucleic acid fragments on the test population of cells. Those 
expression vectors that negatively impacted the growth of the cells upon induction of expression of the 
random sequences contained therein were identified, isolated, and purified for further study. 

35 A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 

growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 
sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
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are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can be used to measure bacterial growth rates to identity exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 
5 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 

10 sequenced, using standard techniques well known in the art. The next step of the process is to 

determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 

Determination of the gene(s) corresponding to the nucleotide sequence was achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 

1 5 sequences from various microorganisms. Thus, initial gene identification was made on the basis of 
significant sequence similarity or identity to either characterized or predicted Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 

20 growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including E. coli, Aeropyrum pemix, Aquifex aeolicus, 
Archaeoglobus fulgidus, Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Corynebacterium diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 

25 thermoautotrophicum, Methanococcus jannaschii, Mycobacterium tuberculosis, Mycoplasma 

genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyss i, Pyrococcus 
horikoshii, Rickettsia prowazekii, Synechocystis PCC6803, Thermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSU&93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 

30 Pyrobaculum aerophilum, Pyrococcus furiosus, Rhodobacter capsulatus, Salmonella typhimurium, 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 
available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/salmoneIla.shtml), and the Sanger Centre 

3 5 (http://www.sanger.ac.Uk/projects/ S t yphi)which are publicly available for searching. A variety 
of computer programs are available to assist in the analysis of the sequences stored within these 
databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
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FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. Appl. 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest. In one embodiment of the present invention, the BLAST family of computer 
5 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 

10 is a nucleic acid sequence; and BLASTP, a protein database searching program . BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods for judging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
in using the program can be obtained by e-mail at blast@ncbi.nlm.nih.gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

1 5 Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 

which are a collection of genes and intergenic sequences under common regulation. The genes of an 
operon are transcribed on the same mRNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 

20 within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3 ' noncoding region located 
upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within the operon is 
individually required for proliferation. 

25 In one embodiment of the present invention, an operon is identified and then dissected to 

determine which gene or genes are required for proliferation. Operons can be identified by a 
variety of means known to those in the art. For example, the RegulonDB DataBase described by 
Huerta et al. (Nucl. Acids Res. 26:55-59, 1998), which may also be found on the website 
http://www.cifn.unam.mx/Computational_BioIogy/regulondb/, provides information about operons 

30 in Escherichia coli. The Subtilist database (http://bioweb.pasteur.fr/GenoList/SubtiList), ( Moszer, 
I., Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
Letters 430: 28-36), may also be used to predict operons. This database lists genes from the fully 
sequenced, Gram-positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with the Staphylococcus aureus 

3 5 genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 
(http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
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The databases available from the Genome Sequencing Center 
(http://genome.wstl.edu/gsc/salmonella.shtml), and the Sanger Centre 
(http://www.sanger.ac.uk/projects/S___typhi) may be used to predict operons in Salmonella 
typhimurium. The TIGR microbial database has an incomplete version of the E. faecalis genome 
5 http://www.tigr.org/cgi-bin/BlastSearch/blast. cgi?organism=e faecalis . One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in the art can be used to dissect the operon. 
Analysis of RNA transcripts by Northern blot or primer extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 

1 0 recombination is used to individually inactivate the genes of an operon that is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
homologous recombination. One technique using homologous recombination in Staphylococcus 

1 5 aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. This technique uses crossover PCR to 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 

20 replaced by the constructed null allele. This method can be used with other bacteria as well, 

including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
Pseudomonas. ASM press, 229-237 are available for Pseudomonas, Salmonella and Klebsiella 
species. E. faecalis genes can be disrupted by recombining in a non-replicating plasmid that 

25 contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auffray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806). 

The crossover PCR amplification product is subcloned into a suitable vector having a 
selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in E. coli or another organism distinct from the organism in 

30 which homologous recombination is to occur, allowing the plasmid to be grown in E. coli or the 

organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enter ococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 

35 Staphylococcus aureus,or Salmonella typhi such that selection of the selectable marker requires 
integration of the vector into the homologous region of the Staplrylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aei-uginosa and Enterococcus faecalis, 



-69- 



WO 01/70955 PCT/US01/09180 

Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi chromosome. 
Usually a single crossover event is responsible for this integration event such that the 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
5 and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi chromosome now contains a tandem duplication of the target gene consisting of 
one wild type allele and one deletion null allele separated by vector sequence. Subsequent 
resolution of the duplication results in both removal of the vector sequence and either restoration of 

1 0 the wild type gene or replacement by the in-frame deletion. The latter outcome will not occur if the 
gene should prove essential. A more detailed description of this method is provided in Example 5 
below. It will be appreciated that this method may be practiced with any of the nucleic acids or 
organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 

1 5 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art. If desired, the nucleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

20 Expression of fragments of the bacterial genes identified as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 15, at least 20, at least 25, at least 30, at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 
25 acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protien of the idnetified required for bacterial proliferation or a 
fragment thereof, the nucleotide sequence to be expressed is operably linked to a promoter in an 
expression vector using conventional cloning technology. The expression vector can be any of the 
30 bacterial, insect, yeast, or mammalian expression systems known in the art. Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 
(San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 
35 which the expression vector is introduced, as explained by Hatfield, et ah, U.S. Patent No. 5,082,767. 
Fusion protein expression systems are also contemplated by the present invention. 
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Following expression of the protein encoded by the identified exogenous nucleic acid, the 
protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
5 can be used to allow simple one step purification of the protein. In addition, chromatographic methods 
such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chromatofocusing, and use of lugh-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 

1 0 contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 
columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced from the gene coding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents. In one 

1 5 embodiment of the present invention, antibodies are generated against the proteins expressed from the 
identified exogenous nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art. Also, antibody fragment preparations prepared from the produced antibodies 
discu ssed above are contemplated. 

20 In addition, the purified protein, fragments thereof, or derivatives thereof may be administered 

to an individual in a pharmaceutically acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutically 
acceptable carriers may be determined empiracally and are familiar to those skilled in the art. 

25 Another application for the purified proteins of the present invention is to screen small 

molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 

30 affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
the present invention. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Stapftylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enter ococcus faecalis, Escherichia coli, Enterococcus 
35 faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Staphylococcus aureus, or Salmonella typhi. For example, homologous coding nucleic 
acids, homologous antisense nucleic acids or homologous polypeptides from other pathogenic 
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microorganisms (including nucleic acids homologous to the nucleic acids of SEQ ID NOs.: 3796- 
3800, 3806-4860, 5916-10012, nucleic acids homologous to the antisense nucleic acids of SEQ ED 
NOs.: 8-3795, and polypeptides homologous to the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 1 00 13-14110) may be identified using methods such as those described herein. The 
5 homologous coding nucleic acids, homologous antisense nucleic acids or homologous polypeptides 
may be used to identify compounds which inhibit the proliferation of these other pathogenic 
microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 
polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

10 Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi described herein (including the nucleic acids of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, the antisense nucleic acids of SEQ ID NOs: 8-3795, 
and the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) may be used to 

1 5 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 

polypeptides required for proliferation in prokaryotes and eukaryotes. For example, nucleic acids or 
polypeptides required for the proliferation of protists, such as Plasmodium spp.; plants; animals, such 
as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., (e.g., Candida 
albicans), Cryptococcus neoformans, and Aspergillus fumigatus may be identified. In one embodiment 

20 of the present invention, monera, specifically bacteria, including both Gram positive and Gram 

negative bacteria, are probed in search of novel gene sequences required for proliferation. Likewise, 
homologous antisense nucleic acids which may be used to inhibit growth of these organisms or to 
identify antibiotics may also be identified. These embodiments are particularly important given the rise 
of drug resistant bacteria. 

2 5 The number of bacterial species that are becoming resi stant to existing antibiotics is growing. 

A partial list of these microorganisms includes: Escherichia spp., such as E. coli, Enterococcus spp, 
such as E. faecalis; Pseudomonas spp., such as P. aeruginosa, Clostridium spp., such as C. 
botulinum, Haemophilus spp., such as H. influenzae, Enterobacter spp., such as E. cloacae, Vibrio 
spp., such as V. cholera; Moraxala spp., such as M catarrhalis; Streptococcus spp., such as S. 

30 pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 

pneumoniae; Salmonella typhimurium', Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

35 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the nucleic acids of SEQ ID NOs,: 3796-3800, 3806-4860, 5916- 
10012, the sequences complementary to the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 
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5916-10012, and the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10) can be 
used to identify homologous coding nucleic acids or homologous polypeptides required for 
proliferation from these and other organisms using methods such as nucleic acid hybridization and 
computer database analysis. Likewise, the antisense nucleic acids which inhibit proliferation of 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi (including the antisense nucleic acids of SEQ ID NOs.: 8-3795 or the sequences 
complementary thereto) may also be used to identify antisense nucleic acids which inhibit 

10 proliferation of these and other microorganisms or cells using nucleic acid hybridization or 
computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

15 Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhii (including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 59 16- 
10012 and the antisense nucleic acids of SEQ ID NOs. 8-3795) are used to screen genomic libraries 
generated from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi and other bacterial species of interest. For example, the 
genomic library may be from Gram positive bacteria, Gram negative bacteria or other organisms 
IncludingAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bactericides fragilis 
Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium Botulinum, Clostridium 
difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enter obacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

30 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteur ella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species, including 
coagulase negative species of Staphylococcus. In some embodiments, the genomic library may be 
from an organism other than E. coli. Standard molecular biology techniques are used to generate 
genomic libraries from various cells or microorganisms. In one aspect, the libraries are generated and 
5 bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the present 
invention can then be used as probes to screen the libraries for homologous sequences. 

For example, the libraries may be screened to identify homologous coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

1 0 nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 

15 stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 1 50, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 8- 
3795, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 

20 a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleic acid 
complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 

25 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 

nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
1 00 12, and nucleic acids comprising nucleotide sequences which hybridize under stringent 

30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916-10012. 

The libraries may also be screened to identify homologous nucleic coding nucleic acids or 
homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795, 

35 nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of one of SEQ ID NOs. 8-3795, nucleic acids comprising nucleotide 



-74- 



WO 01/70955 PCT/US01/09180 

sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOs, 8-3795, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID 
5 NOs. 8-3795, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 3796-3800, 3806- 
4860, 5916-10012, nucleic acids comprising nucleic acid sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 1 5, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 3796-3800, 3806-4860, 

10 59 1 6- 1 00 1 2, nucleic acids comprising nucleotide sequences which hybridize under moderate 

conditions to a nucleic acid complementary to one of SEQ ID NOS.: 3796-3800, 3806-4860, 5916- 
10012 and nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a fragment comprising at least 10, 1 5, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 3796- 

15 3800, 3806-4860, 5916-10012. 

The homologous nucleic coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides identified as above can then be used as targets or tools for the identification 
of new, antimicrobial compounds using methods such as those described herein. In some 
embodiments, the homologous coding nucleic acids, homologous antisense nucleic acids, or 

20 homologous polypeptides may be used to identify compounds with activity against more than one 
microorganism. 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 

25 nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 8- 
3795, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 

30 least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 3796-3800, 3806-4860, 
5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 
or 500 consecutive nucleotides thereof, and the sequences complementary thereto. In some 
embodiments, the preceding methods may be used to isolate homologous coding nucleic acids or 

35 homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleic acid sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 
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3796-3800, 3806-4860, 5916-10012, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof, and the sequences complementary 
thereto. Identity may be measured using BLASTN version 2.0 with the default parameters. 
(Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
5 Search Programs, Nucleic Acid Res. 25 : 33 89-3402 (1 997)). For example, the homologous 

polynucleotides may comprise a coding sequence which is a naturally occurring allelic variant of 
one of the coding sequences described herein. Such allelic variants may have a substitution, 
deletion or addition of one or more nucleotides when compared to the nucleic acids of SEQ ID 
NOs: 8-3795, SEQ IDNOS.: 3796-3800, 3806-4860, 5916-10012 or the nucleotide sequences 

10 complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 3801-3805, 4861-5915, 10013- 

15 14110 or to a polypeptpide whose expression is inhibited by a nucleic acid of one of SEQ ED NOs: 
8-3795 or fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive 
amino acids thereof as determined using the FASTA version 3.0t78 algorithm with the default 
parameters. Alternatively, protein identity or similarity may be identified using BLASTP with the 
default parameters, BLASTX with the default parameters, or TBLASTN with the default 

20 parameters. (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997)). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be identified by searching a database to identify sequences having a 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 

25 involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
proliferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 
with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 

3 0 inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 
8-3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 

35 NOS.: 3796-3800, 3806-4860, 5916-10012, homologous to fragments comprising at least 10, 15, 
20, 25, 30, 3 5, 40, 50, 75, 1 00, 1 50, 200, 3 00, 400, or 500 consecutive nucleotides of one of SEQ ID 
NOS.: 3796-3800, 3806-4860, 5916-10012, nucleic acids homologous to one of SEQ ID Nos. 8- 
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3795, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides thereof or nucleic acids homologous to the sequences 
complementary to any of the preceding nucleic acids. In other embodiments, the databases are 
screened to identify polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, 
5 at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid sequence identity 
or similarity to a polypeptide involved in proliferation or a portion thereof. For example, the 
database may be screened to identify polypeptides homologous to a polypeptide comprising one of 
SEQ IDNOs: 3801-3805, 4861-5915, 10013-14110, a polypeptide whose expression is inhibited by 
a nucleic acid of one of SEQ ID NOs: 8-3795 or homologous to fragments comprising at least 5, 10, 

10 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of any of the preceding 

polypeptides. In some embodiments, the database may be screened to identify homologous coding 
nucleic acids, homologous antisense nucleic acids or homologous polypeptides from cells or 
microorganisms other than the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Enterococcus faecdlis, Escherichia coli, Enterococcus 

15 faecdlis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Staphylococcus aureus, or Salmonella typhi species from which they were obtained. 
For example the database may be screened to identify homologous coding nucleic acids, 
homologous antisense nucleic acids or homologous polypeptides from microorganisms such as 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 

20 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 

25 neoformans, Enterobacter cloacae, Enterococcus faecdlis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enter ica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnet, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enter ocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, including 

35 coagulase negative Staphylococcus . In some embodiments, the homologous coding nucleic acids, 
homologous antisense nucleic acids, or homologous polypeptides are from an organism other than 
E. coli. 
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In another embodiment, gene expression arrays and microarrays can be employed. Gene 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 
expression under different conditions. Gene expression arrays are used by researchers to help 
5 identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5807522. 

It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PCR products corresponding to ORFs from Staphylococcus aureus, Salmonella 

1 0 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, 

Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi (including the 
nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 ) . 10 ngs of each PCR product 
are spotted every 1.5 mm on the filter. Single stranded labeled cDNAs are prepared for 

15 hybridization to the array (no second strand synthesis or amplification step is done) and placed in 
contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. Quantitative 
analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 

20 signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

25 Gene expression arrays may be used to analyze the total mRNA expression pattern at 

various time points after induction of an antisense nucleic acid complementary to a proliferation- 
required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 

30 other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different 50S subunit 
ribosomal protein mRNA (e.g. L25), a different mRNA expression pattern may result. Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 

35 proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
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proliferation-required nucleic acid. If the mRNA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 
5 In cases where the source of nucleic acid deposited on the array and the source of the 

nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

The present invention also contemplates additional methods for screening other 
microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 

1 0 nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Enterococcus faecalis, Escherichia coli, Enter ococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus 
aureus, or Salmonella typhi or a portion thereof is transcribed in an antisense orientation in such a way 

15 as to alter the level or activity of a nucleic acid required for proliferation of an autologous or 

heterologous cell or microorganism. For example, the antisense nucleic acid may be a homologous 
antisense nucleic acid such as an antisense nucleic acid homologous to the nucleotide sequence 
complementary to one of SEQ ED NOs. : 3 796-3 800, 3 806-4860, 5 9 1 6- 1 00 1 2, an antisense nucleic 
acid comprising a nucleotide sequence homologous to one of SEQ ID Nos.: 8-3795, or an antisense 

20 nucleic acid comprising a nucleotide sequence complementary to a portion of any of the preceding 
nucleic acids. The cell or microorganism transcribing the homologous antisense nucleic acid may be 
used in a cell-based assay, such as those described herein, to identify candidate antibiotic compounds. 
In another embodiment, the conserved portions of nucleotide sequences identified as proliferation- 
required can be used to generate degenerate primers for use in the polymerase chain reaction (PCR). 

25 The PCR technique is well known in the art. The successful production of a PCR product using 

degenerate probes generated from the nucleotide sequences identified herein indicates the presence of a 
homologous gene sequence in the species being screened. This homologous gene is then isolated, 
expressed, and used as a target for candidate antibiotic compounds. In another aspect of this 
embodiment, the homologous gene (for example a homologous coding nucleic acid )thus identified, or 

30 a portion thereof, is transcribed in an autologous cell or microorganism or in a heterologous cell or 
microorganism in an antisense orientation in such a way as to alter the level or activity of a 
homologous gene required for proliferation in the autologous or heterologous cell or microorganism. 
Alternatively, a homologous antisense nucleic acid may be transcribed in an autologous or 
heterologous cell or microorganism in such a way as to alter the level or activity of a gene product 

3 5 required for proliferation in the autologous or heterologous cell or microorganism. 

The nucleic acids homologous to the genes required for the proliferation of Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
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Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi or the sequences complementary thereto may be used to identify homologous 
coding nucleic acids or homologous antisense nucleic acids from cells or microorganisms other than 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
and Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi to inhibit the proliferation of cells or microorganisms other than Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and 
10 Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or 
Salmonella typhi by inhibiting the activity or reducing the amount of the identified homologous 
coding nucleic acid or homologous polypeptide in the cell or microorganism other than 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
1 5 Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, 

Helicobacter pylori or Salmonella typhi or to identify compounds which inhibit the growth of cells 
or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi as described below. For 
20 example, the nucleic acids homologous to proliferation-required genes from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus 
faecalis, Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi or 
the sequences complementary thereto may be used to identify compounds which inhibit the growth 
25 ofAnaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis 

Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium 
30 difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcusfaecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteur ella haemolytica, Pasteurella 
35 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
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boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
5 sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

Pseudomonas aeruginosa and Enter ococcusfaecalis, Escherichia coli, Enterococcusfaecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi (including nucleic acids homologous to one of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012) or the sequences complementary thereto (including 

1 0 nucleic acids homologous to one of SEQ ID NOs. : 8-3795) are used to identify proliferation- 
required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs. : 3796-3800, 3806-4860, 

15 59 1 6- 1 0012 or portions thereof, such as the nucleic acids of SEQ ID NOs.: 8-3795) are transferred 
to vectors capable of function within a species other than the species from which the sequences were 
obtained. For example, the vector may be functional in Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 

20 Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidiodes 
immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enter ococcus faecium, Escherichia coli, Haemophilus influenzae, 

2 5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

30 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species. In some embodiments of the 
present invention, the vector may be functional in an organism other than E. coli. As would be 

35 appreciated by one of ordinary skill in the art, vectors may contain certain elements that are species 
specific. These elements can include promoter sequences, operator sequences, repressor genes, 
origins of replication, ribosomal binding sequences, termination sequences, and others. To use the 
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antisense nucleic acids, one of ordinary skill in the art would know to use standard molecular 
biology techniques to isolate vectors containing the sequences of interest from cultured bacterial 
cells, isolate and purify those sequences, and subclone those sequences into a vector adapted for use 
in the species of bacteria to be screened. 
5 Vectors for a variety of other species are known in the art. For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimurium, Pseudomonas 
putida, and Pseudomonas aeruginosa. J. Bacteriol. 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 111 :35-4) described a shuttle expression vector for Pseudomonas aeruginosa. 

1 0 Similarly many examples exist of expression vectors that are freely transferable among various 
Gram-positive microorganisms. Expression vectors for Enterococcus faecalis may be engineered 
by incorporating suitable promoters into a pAK80 backbone (Israelsen, H., S. M. Madsen, A. 
Vrang, E. B. Hansen and E. Johansen. 1995. Appl. Environ. Microbiol. 61:2540-2547). 

Following the subcloning of the antisense nucleic acids complementary to proliferation- 

1 5 required sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, or Salmonella typhi or portions thereof into a vector functional in a second 
cell or microorganism of interest (i.e. a cell or microorganism other than the one from which the 

20 identified nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to 
test for bacterial growth inhibition. The nucleotide sequences of the nucleic acids from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi that, when transcribed, inhibit growth of the second cell or 

25 microorganism are compared to the known genomic sequence of the second cell or microorganism 
to identify the homologous gene from the second organism. If the homologous sequence from the 
second cell or microorganism is not known, it may be identified and isolated by hybridization to the 
proliferation-required Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalisEscherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequence of interest or by 

amplification using PCR primers based on the proliferation-required nucleotide sequence of interest as 
described above. In this way, sequences which may be required for the proliferation of the second 
cell or microorganism may be identified. For example, the second microorganism may be 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 

35 pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 
called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
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Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
5 Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 

gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 

1 0 boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism is an organism other than E. coli. 
The homologous nucleic acid sequences from the second cell or microorganism which are 

1 5 identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an antisense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Klebsiella pneumoniae, 

20 Pseudomonas aeruginosa, Staphylococcus aureus, or Salmonella typhi genes required for 

proliferation may thus be employed to determine whether the identified nucleotide sequences from a 
second cell or microorganism inhibit the proliferation of the second cell or microorganism. For 
example, the second microorganism may be Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 

25 Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 

Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 

Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

35 Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
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Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the second 
microorganism may be an organism other than E. coli. 

Antisense nucleic acids required for the proliferation of microorganisms other than 
5 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or the genes corresponding thereto, may also be hybridized 
to a microarray containing the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis ORFs, Escherichia coli, 

10 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, and Salmonella typhi 

(including the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) to gauge the 
homology between the Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi sequences and the proliferation- 

15 required nucleic acids from other cells or microorganisms. For example, the proliferation-required 
nucleic acid may be from Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bactericides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida 
albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 

20 pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 
Coryne bacterium diptheriae, Cryptococcus ne of or mans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 

25 Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 
Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 
Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

30 Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the 
genera of any of the above species. In some embodiments of the present invention, the 
proliferation-required nucleotide sequences from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

35 Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, Salmonella typhi or 

homologous nucleic acids are used to identify proliferation-required sequences in an organism other 
than E. coli. In some embodiments of the present invention, the proliferation-required sequences 
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may oe trom an organism other than E. colt The proliferation-required nucleic acids from a cell or 
microorganism other than Staphylococcus aureus, Salmonella typhimiaium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enter -ococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi may be hybridized to the array 
5 under a variety of conditions which permit hybridization to occur when the probe has different 

levels of homology to the nucleotide sequence on the microarray. This would provide an indication 
of homology across the cells or microorganisms as well as clues to other possible essential genes in 
these cells or microorganisms. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
10 antisense nucelic acids of SEQIDNOs. 8-3795 or homologous antisense nucleic acids) mat inhibit 
bacterial growth or proliferation can be used as antisense therapeutics for killing bacteria. The 
antisense sequences can be complementary to one of SEQ ID NOs.: 3796-3800, 3806-4860, 5916- 
1 001 2, homologous nucleic acids, or portions thereof. Alternatively, antisense therapeutics can be 
complementary to operons in which proliferation-required genes reside (i.e. the antisense nucleic acid 
15 may hybridize to a nucleotide sequence of any gene in the operon in which the proliferation-required 
genes reside). Further, antisense therapeutics can be complementary to a proliferation-required gene or 
portion thereof with or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
within a gene), an intergenic sequence (i.e. a sequence between genes), a sequence spanning at least a 
portion of two or more genes, a 5 ' noncoding region or a 3 ■ noncoding region located upstream or 
20 downstream from the actual sequence that is required for bacterial proliferation or an operon containing 
a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
25 sequences that are specific for particular species of cells or microorganisms can be used as probes to 
identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it In an extension of this utility, antibodies 
30 generatedagainstproteins translated from mRNA transcribed from proliferation-required sequences 
can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
35 discussed in more detail below, in such methods, the structure of the gene product is determined using 
techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
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tnereot to inhibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 
a structure which allows them to interact with the active site of a gene product, such as the active site of 
5 an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product. 

The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
10 to limit the scope of the present invention. 

EXAMPLES 

The following examples are directed to the identification and exploitation of genes required for 
proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids of SEQ ID NOs.: 8-3795, 
the nucleic acids of SEQ ID NOS, 3796-3800, 3806-4860, 591 6-1 0012, or the polypeptides of SEQ ID 
NOs, 3801-3805,4861-5915, 10013-141 10. Likewise, homologous coding nucleic acids or portions 
thereof, may be used in any of the procedures described below. 
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Genes Identified as Required for Proliferation of Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcusfaecalis 

Genomic fragments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
25 cloned into vectors comprising inducible promoters. Upon induction with xylose or IPTG, the vectors 
produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
a Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa or Enterococcusfaecalis gene product such that they interacted with sense mRNA 
produced from various Staptylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcusfaecalis genes and thereby decreased the translation 
efficiency or the level of the sense messenger RNA thus decreasing production of the protein encoded 
by these sense mRNA molecules. In cases where the sense mRNA encoded a protein required for 
proliferation, bacterial cells containing a vector from which transcription from the promoter had been 
induced failed to grow or grew at a substantially reduced rate. Additionally, in cases where the 
transcript produced was complementary to at least a portion of a non-translated RNA and where that 
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non-translated RNA was required for proliferation, bacterial cells containing a vector from which 
transcription from the promoter had been induced also failed to grow or grew at a substantially reduced 
rate. 

EXAMPLE 1 

5 Inhibition of Bacterial Proliferation after Induction of Antisense Expression 

Nucleic acids involved in proliferation of Staphylococcus aureus, Salmonella typhimurium, 
and Klebsiella pneumoniae were identified as follows. Randomly generated fragments of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
or Enter ococcusfaecalis genomic DNA were transcribed from inducible promoters. 
10 In me case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 

comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Provisional Patent Application 
Serial Number 60/259,434. Transcription from this hybrid promoter is inducible by xylose. 
Randomly generated fragments of Salmonella typhimurium genomic DNA were 
15 transcribed from an IPTG inducible promoter in pLEX5BA (Krause et al. 9 J. Mol. Biol. 274: 365 
(1997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5B A-Kan . To construct 
pLEX5BA-kan, pLEX5BA was digested to completion with Claim order to remove the hla gene. 
Then the plasmid was treated with a partial Notl digestion and blunted with T4 DNA polymerase. A 
20 3.2 kbp fragment was then gel purified and ligated to a blunted 1 .3 kbp kan gene from pKawc. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Smal digestion. A clone, which had the kan gene in the same orientation as the bia gene, was used 
to identify genes required for proliferation of Klebsiella pneumoniae. 

Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were trancribed 
25 from a two-component inducible promoter system . Integrated on the chromosome was the T7 RNA 
polymerase gene regulated by lacUVSl lacO (Brunschwig, E. and Darzins, A. 1992. Gene 111:35- 
41). On a separate plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, 
was fused with a lacO operator followed by a multiple cloning site. 

Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
30 at least a portion of an mRNA or a non-translated RNA encoding a gene product involved in 

proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

In the case of Staphylococcus aureus, a shotgun library of Staphylococcus aureus genomic 
fragments was cloned into the vector pXyIT5-P15a, which harbors the XylT5 inducible promoter. 
35 The vector was linearized at a unique BamUl site immediately downstream of the XyIT5 

promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain RN450 
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was flxlly digested with the restriction enzyme Sau3A s or , alternatively, partially digested with 
DNase I and '*blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
5 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetentis. coli strain XL 1 -Blue MRF 
(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 ug/ml. 
Resulting colonies numbering 5 x 10 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

1 0 The purified library was then transformed into electrocompetent Staphylococcus aureus 

RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 jag/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained lOOul of LBG + CM15 liquid medium. 

1 5 Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was robotically gridded 
onto solid LBG + CM 15 medium with or without 2% xylose. Gridded plates were incubated 1 6 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 

20 able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM 15, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 

25 and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 
hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 

30 serial dilution of 1 0 4 or less on the xylose plate and grow at a serial dilution of 10 s or less on the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
back diluting cultures 1:200 into fresh media containing 1 mM IPTG or media lacking IPTG and 

35 measuring the OD 450 every 30 minutes (min). To study the effects of transcriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 5 , 10 6 , 10 7 and 10 s fold dilutions of overnight cultures were prepared. 
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Aliquots of from 0.5 to 3 ul of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
toIPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were identified as 
5 follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 

transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUV5/ lacO (Brunschwig, E. and Darzins, A. 1992. 
Gene 1 11:35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 

1 0 Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 

downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 
will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 

15 vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the T7lacO inducible 

promoter. The vector was linearized at a unique Smal site immediately downstream of the TllacO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 

20 polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetenti?. coli strain XL 1 -Blue MRF' 
(Stratagene) and plated on LB medium with carbenicillin at 100 g/ml or Streptomycin 1 00 g/ml. 

25 Resulting colonies numbering 5 x 1 0 5 or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electiocompetent Pseudomonas aeruginosa 
strain PAOl . Resulting transformants were plated on LB agar with carbenicillin at 100 g/ml or 
Streptomycin 40 g/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 

30 colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 1 of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
dishes were incubated 16 hours at room temperature, and each well was robotically gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without 1 mM IPTG. Gridded plates were 
incubated 16 hours at 37°C, and then manually scored for arrayed colonies that were growth- 

35 compromised in the presence of IPTG. 

Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 
able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
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as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 
and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
5 384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 
dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
1 0 grow at a serial dilution of 1 0 4 or less on the IPTG plate and grow at a serial dilution of 10 s or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 
Pseudomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
1 5 those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E.faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 
which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
20 Should the genomic DNA downstream of the promoter contain, in an antisense orientation, at least 
a portion of a mRNA encoding a gene product involved in proliferation, then induction of 
expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of E.faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Smal 
25 site immediately downstream of the promoter/operator. The linearized vector was treated with 
alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
selected by gel purification. The size-selected genomic fragments were added to the linearized and 
30 dephosphorylated vector at a molar ratio of 2 to 1 , and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(Invitrogen) and plated on LB medium with erythromycin (Erm) at 150 ug/ml. Resulting colonies 
numbering 5 x 10 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

3 5 The purified library was then transformed into electrocompetent E. faecalis strain OG 1 RF. 

Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 1 0 |-ig/ml in 
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order to generate 100 to 150 platings at 500 colonies per plating. The colonies were subjected to 
robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 of 
TUB + Erm 10 u.g/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
5 Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 

10 individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 

15 media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 

20 in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

25 It will be appreciated that other restriction enzymes and other endonucleases or 

methodologies may be used to generate random genomic fragments. In addition, random genomic 
fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Sequence Determination of Identified Clones Transribing Nucleic Acid Fragments with 
Detrimental Effects on Staphylococcus aureus. Salmonella typhimurium, Klebsiella pneumoniae. 
Pseudomonas aeruginosa or Enterococcus faecalis Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. Staphylococcus 
aureus were grown in standard laboratory media (LB or TB with 15 ug/ml Chloramphenicol to 
select for the plasmid). Growth was carried out at 37°C overnight in culture tubes or 2 ml deep 
well microliter plates. 

1 0 Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 

centrifuged and the cell pellets resuspended in 1 .5 mg/ml solution of lysostaphin (20 uJ/ml of 
original culture) followed by addition of 250 ul of resuspension buffer (Qiagen). Alternatively, cell 
pellets were resuspended directly in 250 (0.1 of resuspension buffer (Qiagen) to which 5-20 p,l of a 1 
mg/ml lysostaphin solution were added. 

1 5 DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 

to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 ul of Qiagen purified plasmid was put into a total reaction volume of 25 ul Qiagen Hot 
Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 

20 pXylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 
LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 2) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 
For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 
5> _ XGTTXXATCAGACCGCTX _ y (SEQ ID NO: 2) and 

25 5 >- ACAATTTCACACAGCCTC-3 ' (SEQ ID NO: 4) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 95°C15min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 
30 Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
35 instructions. 
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For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 
plating score of "2 M or greater were isolated to obtain the genomic DNA insert responsible for 
growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 
(LB with carbenicillin at 1 00 g/ml or Streptomycin 40 g/ml to select for the plasmid). Growth 
5 was carried out at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 
DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 
well microtiter plates. For plasmid pEP5S the following primers were used in the PCR reaction: 
T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 5) 
pStrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 6) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15 min 
Step 2. 94° C 45 sec 
Step 3. 54° C 45 sec 
Step 4. 72° C I minute 
15 Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 
mix. The following primers were used in the sequencing reaction: 
T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 7) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Stepl. 94° C 15 min 
25 Step 2. 96° C 10 sec 
Step 3. 50° C 5 sec 
Step 4. 60 C 4 min 
Step 5. Return to step 2, 24 times 
Step 6. 4° C hold 

30 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For K faecalis, plasmids from transformant colonies that received a dilution plating score 
of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. R faecalis were grown in THB 10 u.g/ml Erm at 30°C overnight in 100 ul culture wells 
35 in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start 
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PGR mix. PCR reactions were in 96 well microtiter plates. Hie following primers were used in the 
PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) and the 
pEP/pAKl primer. 
5 PCR was carried out in a PE GenAmp with the following cycle times: 
Step 1. 95° C 15min 
Step 2. 94° C 45 sec 
Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
1 0 Step 5 . Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

1 5 The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 1) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94° C 15 min 
20 Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60° C 4 min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

25 The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 
automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
identified inserts are listed in Table IA and discussed below. 
30 EXAMPLE 3 

Comparison Of Isolated Nucleic Acids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus 
faecalis obtained from the expression vectors discussed above were compared to known sequences 
35 from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

aeruginosa or Enterococcus faecalis and other microorganisms as follows. First, to confirm that 
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each clone originated from one location on the chromosome and was not chimeric, the nucleotide 
sequences of the selected clones were compared against the Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis genomic 
sequences to align the clone to the correct position on the chromosome. The NCBI BLASTN v 
5 2.0.9 program was used for this comparison, and the incomplete Staphylococcus aureus genomic 
sequences licensed from TIGR, as well as the NCBI nonredundant GenBank database were used as 
the source of genomic data. Salmonella typhimurium sequences were compared to sequences 
available from the Genome Sequencing Center (http://genome.wustl.edu/gsc/salmonella.shtml), and 
the Sanger Centre Chtttp;//www.sanger.ac.uk/projects/S t yphi). Pseudomonas aeruginosa sequences 
1 0 were compared to a proprietary database and the NCBI GenBank database. The E. faecalis sequences 
were compared to a proprietary database. 

The BLASTN analysis was performed using the default parameters except that the filtering 
was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

15 In general, antisense molecules and their complementary genes are identified as follows. 

First, all possible full length open reading frames (ORFs) are extracted from available genomic 
databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by Incyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 

20 analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 

necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 
available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 

25 the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 
SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corresponding to genes encoding non-translated RNAs. 

30 In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 8-3795 was used to identify 
the corresponding Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis ORFs in the PathoSeq v.4. 1 (March 2000 
release) database of microbial genomic sequences. For this purpose, the NCBI BLASTN 2.0.9 

35 computer algorithm was used. The default parameters were used except that filtering was turned 
off. The default parameters for the BLASTN and BLASTX analyses were: 
Expectation value (e)=10 
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Alignment view options: pairwise 

Filter query sequence (DUST with BLASTN, SEG with others)=T 
Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 
5 X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GI's in deflines=F 

Penalty for a nucleotide mismatch (BLASTN only)=-3 
Reward for a nucleotide match (BLASTN only)=l 
Number of one-line descriptions (V)=500 
1 0 Number of alignments to show (B)=250 

Threshold for extending hits=default 

Perform gapped alignment (not available with BLASTX>=T 
Query Genetic code to use=l 
DB Genetic code (for TBLAST[nx] only=l 
1 5 Number of processors to use=l 

SeqAlign file 

Believe the query defline=F 
Matrix=BLOSUM62 
Word Size= default 
20 Effective lengdi of the database (use zero for the real size)=0 

Number of best hits from a region to keep=100 
Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 

Query strands to search against database (fqr BLAST[nx] and TBLASTX), 3 is both, 1 is 
25 top, 2 is bottom=3 

Produce HTML output=F 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 

30 the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas .com ). 
For Klebsiella pneumoniae, Staphylococcus aureus, Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop 
St, N.W., Suite B, Atlanta, GA, 303 18, USA. 

35 Antisense clones were identified as those clones for which transcription from the inducible 

promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. ORFs complementary to the antisense nucleic acids, and 
their encoded polypeptides, are listed in Table IB. 

40 The gene descriptions in the PathoSeq database derive from annotations available in the 

public sequence databases described above. Where a clone was found to share significant sequence 
identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table I A lists the SEQ ID NOs. and clone names of the inserts which inhibited proliferation 

45 and the organism in which the clone was identified. This information was used to identify the 
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ORFs (SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012) whose gene products (SEQ ID NOs. 
3801-3805, 4861-5915, 10013-14110) were inhibited by the nucleic acids comprising the 
nucleotide sequences of SEQ ID NOs. 8-3795. Table IB lists the clone name, the SEQ ID NO. of 
the antisense clone (in the column labelled Clone SEQ ID), the PathoSeq Locus containing the 
5 clone, the SEQ ID of the ORE identified in PathoSeq (in the column labelled Gene Seq ID 

(protein), the refined full length gene (column labelled genemarked gene), and the SEQ ID NO of 
the protein encoded by the refined full length gene (column labelled full length ORF protein SEQ 
ID). 

Table IC provides a cross reference between PathoSeq Gene Locus listed in Table IB, the 
1 0 SEQ ID NOs. of the PathoSeq proteins and the SEQ ID NOs. of the nucleic acids which encode 
them. 

It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, the ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 

15 EXAMPLE 4 

Identification of Genes and their Corresponding Operons Affected bv Antisense Inhibition 
Once the genes involved in Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa or Enterococcus faecalis proliferation are identified as 
described above, the operons in which these genes lie may be identified by comparison with known 

20 microbial genomes. Since bacterial genes are transcribed in a polycistronic manner, the antisense 

inhibition of a single gene in an operon might affect the expression of all the other genes on the operon 
or the genes downstream from the single gene identified. Accordingly, each of the genes contained 
within an operon may be analyzed for their effect on proliferation. 

Operons are predicted by looking for all adjacent genes in a genomic region that lie in the 

25 same orientation with no large noncoding gaps in between. First, full-length ORFs complementary 
to the antisense molecules are identified as described above. Adjacent ORFs are then identified and 
their relative orientation determined either by directly analyzing the genomic sequences 
surrounding the ORFs complementary to the antisense clones or by extracting adjacent ORFs from 
the collection obtained through whole genome ORF analysis described above followed by ORF 

30 alignment. Operons predicted in this way may be confirmed by comparison to the arrangement of 
the homologous nucleic acids in the Bacillus subtilis complete genome sequence, as reported by the 
genome database compiled at Institut Pasteur Subtilist Release Rl 5.1 (June 24, 1999) which can be 
found at http : lib io web .paste ur.fr/GenoList/Subt iList/ . The Bacillus subtilis genome is the only fully 
sequenced and annotated genome from a Gram-positive microorganism, and appears to have a high 

35 level of similarity to Staphylococcus aureus both at the level of conservation of gene sequence and 
genomic organization including operon structure. Operons for Salmonella typhimurium and 
Klebsiella pneumoniae may be identified by comparison with E. coli, Haemophilus, or 
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Pseudomonas sequences. The Pseudomonas aeruginosa web site (http://www.pseudomonas.com) 
can also be used to help predict operon organization in this bacterium. 

Extensive DNA sequences of Salmonella typhimurium are available through the Salmonella 
Genome Center (Washington University, St. Louis, MO) the Sanger Centre (United Kingdom) and 
5 the PathoSeq database (Incyte ). Annotation of some of the DNA sequences in some of the 

aforementioned databases is lacking, but comparisons may be made to E. coli using tools such as 
BLASTX. 

Public or proprietary databases may be used to analyzed E.faecalis sequences as well as 

sequences from the organisms listed above. 
1 0 The results of such an analysis as applied to clone number S 1 M 1 000000 1 AOS from 

Staphylococcus aureus are listed in Table II. Table II lists the SEQ ID NOs. of the Staphylococcus 

aureus genes involved in proliferation, the SEQ ID NOs. of the proteins encoded by these genes, 

and the clone name containing the nucleic acid which inhibits Staphylococcus aureus proliferation. 

In addition, Table II lists those other genes located on the operon included in the Staphylococcus 
15 aureus genomic sequence determined as described above. For each of the genes described in Table 

II, the microorganism containing the most closely related homolog, identified in one of the public 

databases, is also indicated in Table II. 

TABLE II 

20 ; 



DNA 
SeqID 


Protein 
SeqID 


Molecule 
number 


Clone name 


Gene 


Organism used for 
identification of 
gene 


3796 


3801 


SaXAOOl 


S1M10000001A05 


ytml 


B. subtilis 


3797 


3802 






nirR 


S. carnosus 


3798 


3803 






nirB 


S. carnosus 


3799 


3804 






nirD 


S. carnosus 


3800 


3805 






sirB 


S. carnosus 



The preceding analyses may be conducted for each of the sequences which are listed in 
Table IA which inhibit proliferation and the ORFs listed in Table IB and Table IC. Once the full 
length ORFs and/or the operons containing them have been identified using the methods described 

25 above, they can be obtained from a genomic library by performing a PCR amplification using 
primers at each end of the desired sequence. Those skilled in the art will appreciate that a 
comparison of the ORFs to homologous sequences in other cells or microorganisms will facilitate 
confirmation of the start and stop codons at the ends of the ORFs. 

In some embodiments, the primers may contain restriction sites which facilitate the 

30 insertion of the gene or operon into a desired vector. For example, the gene may be inserted into an 
expression vector and used to produce the proliferation-required protein as described below. Other 
methods for obtaining the full length ORFs and/or operons are familiar to those skilled in the art. 
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For exmaple, natural restriction sites may be employed to insert the full length ORFs and/or 
operons into a desired vector. 

EXAMPLES 

Identification of Individual Genes within an Qperon Required for Proliferation 
5 The following example illustrates a method for determining if a targeted gene within an 

operon is required for cell proliferation by replacing the targeted allele in the chromosome with an 
in-frame deletion of the coding region of the targeted gene. 

Deletion inactivation of a chromosomal copy of a gene in Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, 
10 Escherichia coli, Enterococcusfaecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi can be accomplished by integrative gene replacement. The principles of this 
method were described in Xia, M., et al. 1999 Plasmid 42: 144- 149 and Hamilton, C. M., et al 
1989. J. Bacteriol 171: 4617-4622. A similar gene disruption method is available for Pseudomonas 
aeruginosa, except the counter selectable marker is sacB (Schweizer, H. P., Klassen, T. and Hoang, 
15 T. (1996) Mol. Biol, of Pseudomonas. ASM press, 229-237). In this approach, a mutant allele of 
the targeted gene is constructed by way of an in-frame deletion and introduced into the 
chromosome using a suicide vector. This results in a tandem duplication comprising a deleted 
(null) allele and a wild type allele of the target gene. Cells in which the vector sequences have been 
deleted are isolated using a counter-selection technique. Removal of the vector sequence from the 
20 chromosomal insertion results in either restoration of the wild-type target sequence or replacement 
of the wild type sequence with the deletion (null) allele. Efaecalis genes can be disrupted using a 
suicide vector that contains an internal fragment to a gene of interest. With the appropriate selection 
this plasmid will homologously recombine into the chromosome (Nallapareddy, S. R., X. Qin, G. 
M. Weinstock, M. Hook, B. E. Murray. 2000. Infect. Immun. 68:5218-5224). 
25 The resultant population of Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi colonies can then be 
evaluated to determine whether the target sequence is required for proliferation by PCR 
amplification of the affected target sequence. If the targeted gene is not required for proliferation, 
30 then PCR analysis will show that roughly equal numbers of colonies have retained either the wild- 
type or the mutant allele. If the targeted gene is required for proliferation, men only wild-type 
alleles will be recovered in the PCR analysis. 

The method of cross-over PCR is used to generate the mutant allele by amplification of 
nucleotide sequences flanking but not including the coding region of the gene of interest, using 
35 specifically designed primers such that overlap between the resulting two PCR amplification 

products allows them to hybridize. Further PCR amplification of this hybridization product using 
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primers representing the extreme 5' and 3' ends can produce an amplification product containing an 
in-frame deletion of the coding region but retaining substantial flanking sequences. 

For Staphylococcus aureus, this amplification product is subcloned into the suicide vector 
pSA3182 (Xia, M. s et al. 1999 Plasmid 42:144-149) which is host-dependent for autonomous 
5 replication. This vector includes a tetC tetracycline-resistance marker and the origin of replication 
of the well-known Staphylococcus aureus plasmid pT181 (Mojumdar, M and Kahn, S.A., 
Characterisation of the Tetracycline Resistance Gene of Plasmid pT181, J. Bacteriol. 170: 5522 
(1988)). The vector lacks the repC gene which is required for autonomous replication of the vector 
at the pT181 origin. This vector can be propagated in a Staphylococcus aureus host strain such as 

1 0 SA3528, which expresses repC in trans. Once the amplified truncated target gene sequence is 

cloned and propagated in the pSA3 182 vector, it can then be introduced into a repC minus strain 
such as RN4220 (Kreiswirth, B.N. et al., The Toxic Shock Syndrome Exotoxin Structural Gene is 
Not Detectably Transmitted by a Prophage, Nature 305:709-712 (1983)) by electroporation with 
selection for tetracycline resistance. In this strain, the vector must integrate by homologous 

1 5 recombination at the targeted gene in the chromosome to impart drug resistance. This results in a 
inserted truncated copy of the allele, followed by pSA3182 vector sequence, and finally an intact 
and functional allele of the targeted gene. 

Once a tetracycline resistant Staphylococcus aureus strain is isolated using the above 
technique and shown to include truncated and wild-type alleles of the targeted gene as described 

20 above, a second plasmid, pSA7592 (Xia, M., et al. 1999 Plasmid 42: 144-149) is introduced into the 
strain by electroporation. This gene includes an erythromycin resistance gene and a repC gene that 
is expressed at high levels. Expression of repC in these transformants is toxic due to interference of 
normal chromosomal replication at the integrated pT181 origin of replication. This selects for 
strains that have removed the vector sequence by homologous recombination, resulting in either of 

25 two outcomes: The selected cells either possess a wild-type allele of the targeted gene or a gene in 
which the wild-type allele has been replaced by the engineered in-frame deletion of the truncated 
allele. 

PCR amplification can be used to determine the genetic outcome of the above process in 
the resulting erythromycin resistant, tet sensitive transformant colonies. If the targeted gene is not 
30 required for cellular replication, then PCR evidence for both wild-type and mutant alleles will be 
found among the population of resultant transformants. However, if the targeted gene is required 
for cellular proliferation, then only the wild-type form of the gene will be evident among the 
resulting transformants. 

Similarly, for Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
35 or Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi the PCR products containing the mutant allele of the 
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target sequence may be introduced into an appropriate knockout vector and cells in which the wild 
type target has been disrupted are selected using the appropriate methodology. 

The above methods have the advantage that insertion of an in- frame deletion mutation is far 
less likely to cause downstream polar effects on genes in the same operon as the targeted gene. 
5 However, it will be appreciated that other methods for disrupting Staphylococcus aureus, 
Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi genes which are familiar to those skilled in the art may also be used. 

Each gene in the operon may be disrupted using the methodology above to determine 
1 0 whether it is required for proliferation. 

EXAMPLE 6 

Expression of the Proteins Encoded by Genes Identified as 

Required for Staphylococcus aureus. Salmonella typhimurium. Klebsiella pneumoniae, 
Pseudomonas aerusinosa. Enterococcus faecalis, Escherichia coli, Enterococcus faecalis. 
15 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi Proliferation 

The following is provided as one exemplary method to express the proliferation-required 

proteins idenfied as described above. The proliferation-required proteins may be expressed using any 

of the bacterial, insect, yeast, or mammalian expression systems known in the art. In some 

embodiments, the proliferation-required proteins encoded by the identified nucleotide sequences 

20 described above (includingthe proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 
encoded by the nucleic acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012 are expressed 
using expression systems designed either for E. coli or for Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . First, the 

25 initiation and termination codons for the gene are identified. If desired, methods for improving 
translation or expression of the protein are well known in the art. For example, if the nucleic acid 
encoding the polypeptide to be expressed lacks a methionine codon to serve as the initiation site, a 
strong Shine-Delgarno sequence, or a stop codon, these nucleotide sequences can be added. Similarly, 
if the identified nucleic acid lacks a transcription termination signal, this nucleotide sequence can be 

30 added to the construct by, for example, splicing out such a sequence from an appropriate donor 

sequence. In addition, the coding sequence may be operably linked to a strong constitutive promoter 
or an inducible promoter if desired. The identified nucleic acid or portion thereof encoding the 
polypeptide to be expressed is obtained by, for example, PCR from the bacterial expression vector or 
genome using oligonucleotide primers complementary to the identified nucleic acid or portion thereof 

3 5 and containing restriction endonuclease sequences appropriate for inserting the coding sequences into 
the vector such that the coding sequences can be expressed from the vector's promoter. Alternatively, 
other conventional cloning techniques may be used to place the coding sequence under the control of 
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the promoter. In some embodiments, a termination signal may be located downstream of the coding 
sequence such that transcription of the coding sequence ends at an appropriate position. 

Several expression vector systems for protein expression in K coli are well known and 
available to those knowledgeable in the art. The coding sequence may be inserted into any of these 
5 vectors and placed under the control of the promoter. The expression vector may then be 
transformed into DH5ct or some other J?, coli strain suitable for the over expression of proteins. 

Alternatively, an expression vector encoding a protein required for proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

10 Helicobacter pylori, or Salmonella typhi may be introduced into Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa,Enterococcus faecalis, Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 
Protocols for introducing nucleic acids into these organisms are well known in the art. For example, 
the protocols described in J.C.Lee "Electroporation of Staphylococci" from Methods in Molecular 

15 Biology vol 47: Electroporation Protocols for Microorganisms Edited by : J.A. Nickoloff Humana 
Press Inc., Totowa, NJ. pp209-216, may be used to introduce nucleic acids into Staphylococcus 
aureus. Nucleic acids may also be introduced into Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Enterococcus faecalis using methods familiar to those skilled in the 
art. Positive transformants are selected after growing the transformed cells on plates containing an 

20 antibiotic to which the vector confers resistance. In one embodiment, Staphylococcus aureus is 
transformed with an expression vector in which the coding sequence is operably linked to the T5 
promoter containing a xylose operator such that expression of the encoded protein is inducible with 
xylose. 

In one embodiment, the protein is expressed and maintained in the cytoplasm as the native 
25 sequence. In an alternate embodiment, the expressed protein can be modified to include a protein 
tag that allows for differential cellular targeting, such as to the periplasmic space of Gram-negative 
or Gram-positive expression hosts or to the exterior of the cell (i.e., into the culture medium). In 
some embodiments, the osmotic shock cell lysis method described in Chapter 16 of Current 
Protocols in Molecular Biology, Vol. 2, (Ausubel, et al., Eds.) John Wiley & Sons, Inc. (1997) may 
30 be used to liberate the polypeptide from the cell. In still another embodiment, such a protein tag 
could also facilitate purification of the protein from either fractionated cells or from the culture 
medium by affinity chromatography. Each of these procedures can be used to express a proliferation- 
required protein. 

Expressed proteins, whether in the culture medium or liberated from the periplasmic space or 
35 the cytoplasm, are then purified or enriched from the supernatant using conventional techniques such as 
ammonium sulfate precipitation, standard chromatography, immunoprecipitation, 
immunochromatography, size exclusion chromatography, ion exchange chromatography, and HPLC. 
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Alternatively, the polypeptide may be secreted from the host cell in a sufficiently enriched or pure state 
in the supernatant or growth media of the host cell to permit it to be used for its intended purpose 
without further enrichment. The purity of the protein product obtained can be assessed using 
techniques such as SDS PAGE, which is a protein resolving technique well known to those skilled in 
5 the art. Coomassie, silver staining or staining with an antibody are typical methods used to visualize 
the protein of interest. 

Antibodies capable of specifically recognizing the protein of interest can be generated using 
synthetic peptides using methods well known in the art. See, Antibodies: A Laboratory Manual, 
(Harlow and Lane, Eds.) Cold Spring Harbor Laboratory (1 988). For example, 1 5-mer peptides having 

10 an amino acid sequence encoded by the appropriate identified gene sequence of interest or portion 
thereof can be chemically synthesized. The synthetic peptides are injected into mice to generate 
antibodies to the polypeptide encoded by the identified nucleic acid sequence of interest or portion 
thereof. Alternatively, samples of the protein expressed from the expression vectors discussed above 
can be purified and subjected to amino acid sequencing analysis to confirm the identity of the 

1 5 recombinant!/ expressed protein and subsequently used to raise antibodies. An Example describing in 
detail the generation of monoclonal and polyclonal antibodies appears in Example 7. 

The protein encoded by the identified nucleic acid of interest or portion thereof can be purified 
using standard immunochromatography techniques. In such procedures, a solution containing the 
secreted protein, such as the culture medium or a cell extract, is applied to a column having antibodies 

20 against the secreted protein attached to the chromatography matrix. The secreted protein is allowed to 
bind the immunochromatography column. Thereafter, the column is washed to remove non- 
specifically bound proteins. The specifically-bound secreted protein is then released from the column 
and recovered using standard techniques. These procedures are well known in the art. 

In an alternative protein purification scheme, the identified nucleic acid of interest or portion 

25 thereof can be incorporated into expression vectors designed for use in purification schemes employing 
chimeric polypeptides. In such strategies the coding sequence of the identified nucleic acid of interest 
or portion thereof is inserted in-frame with the gene encoding the other half of the chimera. The other 
half of the chimera can be maltose binding protein (MBP) or a nickel binding polypeptide encoding 
sequence. A chromatography matrix having maltose or nickel attached thereto is then used to purify 

30 the chimeric protein. Protease cleavage sites can be engineered between the MBP gene or the nickel 
binding polypeptide and the identified expected gene of interest, or portion thereof. Thus, the two 
polypeptides of the chimera can be separated from one another by protease digestion. 

One useful expression vector for generating maltose binding protein fusion proteins is pMAL 
(New England Biolabs), which encodes the malE gene. In the pMal protein fusion system, the cloned 

35 gene is inserted into a pMal vector downstream from the malE gene. This results in the expression of 
an MBP-fusion protein. The fusion protein is purified by affinity chromatography. These techniques 
as described are well known to those skilled in the art of molecular biology. 
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EXAMPLE 7 

Production of an Antibody to an isolated Staphylococcus aureus. Salmonella typhimurium. Klebsiella 
pneumoniae, Pseudomonas aeruginosa JEnterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi Protein 
5 Substantially pure protein or polypeptide (including one of the polypeptides of SEQ ED NOs.: 

3801-3805, 4861-5915, 10013- 141 10) is isolated from the transformed cells as described in Example 6. 
The concentration of protein in the final preparation is adjusted, for example, by concentration on a 
10,000 molecular weight cut off AMICON filter device (Millipore, Bedford, MA), to the level of a few 
micrograms/ml. Monoclonal or polyclonal antibody to the protein can then be prepared as follows; 

1 0 Monoclonal Antibody Production by Hybridoma Fusion 

Monoclonal antibody to epitopes of any of the peptides identified and isolated as described can 
be prepared from murine hybridomas according to the classical method of Kohler, G. and Milstein, C, 
Nature 256:495 ( 1 975) or any of the well-known derivative methods thereof. Briefly, a mouse is 
repetitively inoculated with a few micrograms of the selected protein or peptides derived therefrom 

1 5 over a period of a few weeks. The mouse is then sacrificed, and the antibody-producing cells of the 

spleen isolated. The spleen cells are fused by means of polyethylene glycol with mouse myeloma cells, 
and the excess unfused cells are destroyed by growth of the system on selective medium comprising 
aminopterin (HAT medium). The successfully-fused cells are diluted and aliquots of the dilution 
placed in wells of a microtiter plate where growth of the culture is continued. Antibody-producing 

20 clones are identified by detection of antibody in the supernatant fluid of the wells by immunoassay 

procedures, such as ELIS A, as described by Engvall, E., "Enzyme immunoassay ELISA and EMIT," 
Meth. EnzymoL 70:419 (1980), and derivative methods thereof. Selected positive clones can be 
expanded and their monoclonal antibody product harvested for use. Detailed procedures for 
monoclonal antibody production are described in Davis, L. et al. Basic Methods in Molecular Biology 

25 Elsevier, New York. Section 2 1-2. 

Polyclonal Antibody Production by Immunization 

Polyclonal antiserum containing antibodies to heterogeneous epitopes of a single protein or a 
peptide can be prepared by immunizing suitable animals with the expressed protein or peptides derived 
therefrom described above, which can be unmodified or modified to enhance immunogenicity. 

3 0 Effective polyclonal antibody production is affected by many factors related both to the antigen and the 
host species. For example, small molecules tend to be less immunogenic than larger molecules and can 
require the use of carriers and adjuvant. Also, host animals vary in response to site of inoculations and 
dose, with both inadequate or excessive doses of antigen resulting in low titer antisera. Small doses (ng 
level) of antigen administered at multiple intradermal sites appears to be most reliable. An effective 

35 immunization protocol for rabbits can be found in Vaitukaitis, J. et al. J. Clin. Endocrinol. Metab. 
33:988-991(1971). 
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Booster injections can be given at regular intervals, and antiserum harvested when antibody 
titer thereof, as determined semi-quantitatively, for example, by double immunodiffusion in agar 
against known concentrations of the antigen, begins to fall. See, for example, Ouchterlony, O. et al., 
Chap. 19 in: Handbook of Experimental Immunology D. Wier (ed) Blackwell (1973). Plateau 
5 concentration of antibody is usually in the range of 0.1 to 0.2 mg/ml of serum (about 12 jaM). Affinity 
of the antisera for the antigen is determined by preparing competitive binding curves, as described, for 
example, by Fisher, D., Chap. 42 in: Manual of Clinical Immunology, 2d Ed. (Rose and Friedman, 
Eds.) Amer. Soc. For Microbiol., Washington, D.C. (1980). 

Antibody preparations prepared according to either protocol are useful in quantitative 
10 immunoassays which determine concentrations of antigen-bearing substances in biological samples; 
they are also used semi-quantitatively or qualitatively to identify the presence of antigen in a biological 
sample. The antibodies can also be used in therapeutic compositions for killing bacterial cells 
expressing the protein. 

EXAMPLE 8 

15 Screening Chemical Libraries 

A. Protein-Based Assays 

Having isolated and expressed bacterial proteins shown to be required for bacterial 
proliferation, the present invention further contemplates the use of these expressed target proteins in 
assays to screen libraries of compounds for potential drug candidates. The generation of chemical 

20 libraries is well known in the art. For example, combinatorial chemistry can be used to generate a 

library of compounds to be screened in the assays described herein. A combinatorial chemical library 
is a collection of diverse chemical compounds generated by either chemical synthesis or biological 
synthesis by combining a number of chemical "building block" reagents. For example, a linear 
combinatorial chemical library such as a polypeptide library is formed by combining amino acids in 

25 every possible combination to yield peptides of a given length. Millions of chemical compounds 

theoretically can be synthesized through such combinatorial mixings of chemical building blocks. For 
example, one commentator observed that the systematic, combinatorial mixing of 100 interchangeable 
chemical building blocks results in the theoretical synthesis of 100 million tetrameric compounds or 10 
billion pentameric compounds. (Gallop et al. s "Applications of Combinatorial Technologies to Drug 

3 0 Discovery, Background and Peptide Combinatorial Libraries," Journal of Medicinal Chemistry, Vol. 
37, No. 9, 1233- 1250 (1994). Other chemical libraries known to those in the art may also be used, 
including natural product libraries. 

Once generated, combinatorial libraries can be screened for compounds that possess desirable 
biological properties. For example, compounds which may be useful as drugs or to develop drugs 

3 5 would likely have the ability to bind to the target protein identified, expressed and purified as discussed 
above. Further, if the identified target protein is an enzyme, candidate compounds would likely 
interfere with the enzymatic properties of the target protein. For example, the enzymatic function of a 
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target protein may be to serve as a protease, nuclease, phosphatase, dehydrogenase, transporter 
protein, transcriptional enzyme, and any other type of enzyme known or unknown. Thus, the present 
invention contemplates using the protein products described above to screen combinatorial chemical 
libraries. 

5 In one example, the target protein is a serine protease and the substrate of the enzyme is 

known. The present example is directed towards the analysis of libraries of compounds to identify 
compounds that function as inhibitors of the target enzyme. First, a library of small molecules is 
generated using methods of combinatorial library formation well known in the art. U.S. Patent Nos. 
5,463,564 and 5,574, 656, to Agrafiotis, et al. s entitled "System and Method of Automatically 

1 0 Generating Chemical Compounds with Desired Properties," are two such teachings. Then the library 
compounds are screened to identify those compounds that possess desired structural and functional 
properties. U.S. Patent No. 5,684,71 1, also discusses a method for screening libraries. 

To illustrate the screening process, the target polypeptide and chemical compounds of the 
library are combined with one another and permitted to interact with one another. A labeled substrate 

1 5 is added to the incubation. The label on the substrate is such that a detectable signal is emitted from the 
products of the substrate molecules that result from the activity of the target polypeptide. The emission 
of this signal permits one to measure the effect of the combinatorial library compounds on the 
enzymatic activity of target enzymes by comparing it to the signal emitted in the absence of 
combinatorial library compounds. The characteristics of each library compound are encoded so that 

20 compounds demonstrating activity against the enzyme can be analyzed and features common to the 
various compounds identified can be isolated and combined into future iterations of libraries. 

Once a library of compounds is screened, subsequent libraries are generated using those 
chemical building blocks that possess the features shown in the first round of screen to have activity 
against the target enzyme. Using this method, subsequent iterations of candidate compounds will 

25 possess more and more of those structural and functional features required to inhibit the function of the 
target enzyme, until a group of enzyme inhibitors with high specificity for the enzyme can be found. 
These compounds can then be further tested for their safety and efficacy as antibiotics for use in 
mammals. 

It will be readily appreciated that this particular screening methodology is exemplary only. 

30 Other methods are well known to those skilled in the art. For example, a wide variety of screening 
techniques are known for a large number of naturally-occurring targets when the biochemical 
function of the target protein is known. For example, some techniques involve the generation and use 
of small peptides to probe and analyze target proteins both biochemically and genetically in order to 
identify and develop drug leads. Such techniques include the methods described in PCT publications 

35 No. W09935494, W09819162, W09954728. Other techniques utilize natural product libraries or 
libraries of larger molecules such as proteins. 
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It will be appreciated that the above protein-based assays may be performed with any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
5 polypeptides of SEQ ID NOs. : 3 80 1 -3805, 486 1 -59 1 5, 1 00 1 3- 1 4 1 1 0) or portions thereof. In 
addition, the above protein-based assays may be performed with homologous polypeptides or 
portions thereof. 
B. Cell-Based Assays 

Current cell-based assays used to identify or to characterize compounds for drug discovery 

1 0 and development frequently depend on detecting the ability of a test compound to modulate the 

activity of a target molecule located within a cell or located on the surface of a cell. An advantage 
of cell-based assays is that they allow the effect of a compound on a target molecule's activity to be 
detected within the physiologically relevant environment of the cell as opposed to an in vitro 
environment. Most often such target molecules are proteins such as enzymes, receptors and the like. 

1 5 However, target molecules may also include other molecules such as DNAs, lipids, carbohydrates 
and RNAs including messenger RNAs, ribosomal RNAs, tRNAs, regulatory RNAs and the like. A 
number of highly sensitive cell-based assay methods are available to those of skill in the art to 
detect binding and interaction of test compounds with specific target molecules. However, these 
methods are generally not highly effective when the test compound binds to or otherwise interacts 

20 with its target molecule with moderate or low affinity. In addition, the target molecule may not be 
readily accessible to a test compound in solution, such as when the target molecule is located inside 
the cell or within a cellular compartment. Thus, current cell-based assay methods are limited in that 
they are not effective in identifying or characterizing compounds that interact with their targets with 
moderate to low affinity or compounds that interact with targets that are not readily accessible. 

25 The cell-based assay methods of the present invention have substantial advantages over 

current cell-based assays. These advantages derive from the use of sensitized cells in which the 
level or activity of at least one proliferation-required gene product (the target molecule) has been 
specifically reduced to the point where the presence or absence of its function becomes a rate- 
determining step for cellular proliferation. Bacterial, fungal, plant, or animal cells can all be used 

30 with the present method. Such sensitized cells become much more sensitive to compounds that are 
active against the affected target molecule. Thus, cell-based assays of the present invention are 
capable of detecting compounds exhibiting low or moderate potency against the target molecule of 
interest because such compounds are substantially more potent on sensitized cells than on non- 
sensitized cells. The effect may be such that a test compound may be two to several times more 

35 potent, at least 10 times more potent, at least 20 times more potent, at least 50 times more potent, at 
least 100 times more potent, at least 1000 times more potent, or even more than 1000 times more 
potent when tested on the sensitized cells as compared to the non-sensitized cells. The 
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proliferation-required nucleic acids or polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, or portions thereof, may be employed in any of the cell-based assays described 
5 herein. Similarly, homologous coding nucleic acids, homologous antisense nucleic acids, or 

homologous polypeptides or portions of the homologous nucleic acids or homologous polypeptides, 
may be employed in any of the cell-based assays described herein. 

Due in part to the increased appearance of antibiotic resistance in pathogenic 
microorganisms and to the significant side-effects associated with some currently used antibiotics, 

1 0 novel antibiotics acting at new targets are highly sought after in the art. Yet, another limitation in 
the current art related to cell-based assays is the problem of repeatedly identifying hits against the 
same kinds of target molecules in the same limited set of biological pathways. This may occur 
when compounds acting at such new targets are discarded, ignored or fail to be detected because 
compounds acting at the "old" targets are encountered more frequently and are more potent than 

1 5 compounds acting at the new targets. As a result, the majority of antibiotics in use currently 
interact with a relatively small number of target molecules within an even more limited set of 
biological pathways. 

The use of sensitized cells of the current invention provides a solution to the above problem 
in two ways. First, desired compounds acting at a target of interest, whether a new target or a 

20 previously known but poorly exploited target, can now be detected above the "noise" of compounds 
acting at the "old" targets due to the specific and substantial increase in potency of such desired 
compounds when tested on the sensitized cells of the current invention. Second, the methods used 
to sensitize cells to compounds acting at a target of interest may also sensitize these cells to 
compounds acting at other target molecules within the same biological pathway. For example, 

25 expression of an antisense molecule to a gene encoding a ribosomal protein is expected to sensitize 
the cell to compounds acting at that ribosomal protein and may also sensitize the cells to 
compounds acting at any of the ribosomal components (proteins or rRNA) or even to compounds 
acting at any target which is part of the protein synthesis pathway. Thus an important advantage of 
the present invention is the ability to reveal new targets and pathways that were previously not 

3 0 readily accessible to drug discovery methods . 

Sensitized cells of the present invention are prepared by reducing the activity or level of a 
target molecule. The target molecule may be a gene product, such as an RNA or polypeptide 
produced from the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 

35 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi (including a gene product produced from the nucleic acids of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012, such as the polypeptides of SEQ ID NOs.: 3801-3805, 4861- 
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5915, 10013-141 10) or from homologous nucleic acids. For example, the target molecule may be 
one of the polypeptides of SEQ ID NOs. 3801-3805, 4861-5915, 10013-141 10 or a homologous 
polypeptide. Alternatively, the target may be a gene product such as an RNA or polypeptide which 
is produced from a sequence within the same operon as the proliferation-required nucleic acids 
5 fromStaphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or from homologous nucleic acids. In 
addition, the target may be an RNA or polypeptide in the same biological pathway as the 
proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 

10 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 

Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or from 
homologous nucleic acids. Such biological pathways include, but are not limited to, enzymatic, 
biochemical and metabolic pathways as well as pathways involved in the production of cellular 
structures such the cell wall. 

1 5 Current methods employed in the arts of medicinal and combinatorial chemistries are able 

to make use of structure-activity relationship information derived from testing compounds in 
various biological assays including direct binding assays and cell-based assays. Occasionally 
compounds are directly identified in such assays that are sufficiently potent to be developed as 
drugs. More often, initial hit compounds exhibit moderate or low potency. Once a hit compound is 

20 identified with low or moderate potency, directed libraries of compounds are synthesized and tested 
in order to identify more potent leads. Generally these directed libraries are combinatorial chemical 
libraries consisting of compounds with structures related to the hit compound but containing 
systematic variations including additions, subtractions and substitutions of various structural 
features. When tested for activity against the target molecule, structural features are identified that 

25 either alone or in combination with other features enhance or reduce activity. This information is 
used to design subsequent directed libraries containing compounds with enhanced activity against 
the target molecule. After one or several iterations of this process, compounds with substantially 
increased activity against the target molecule are identified and may be further developed as drugs. 
This process is facilitated by use of the sensitized cells of the present invention since compounds 

30 acting at the selected targets exhibit increased potency in such cell-based assays, thus; more 

compounds can now be characterized providing more useful information than would be obtained 
otherwise. 

Thus, it is now possible using cell-based assays of the present invention to identify or 
characterize compounds that previously would not have been readily identified or characterized 
35 including compounds that act at targets that previously were not readily exploited using cell-based 
assays. The process of evolving potent drug leads from initial hit compounds is also substantially 
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improved by the cell-based assays of the present invention because, for the same number of test 
compounds, more structure-function relationship information is likely to be revealed. 

The method of sensitizing a cell entails selecting a suitable gene or operon. A suitable gene 
or operon is one whose transcription and/or expression is required for the proliferation of the cell to 
5 be sensitized. The next step is to introduce into the cells to be sensitized, an antisense RNA capable 
of hybridizing to the suitable gene or operon or to the RNA encoded by the suitable gene or operon. 
Introduction of the antisense RNA can be in the form of a vector in which antisense RNA is 
produced under the control of an inducible promoter. The amount of antisense RNA produced is 
modulated by varying an inducer concentration to which the cell is exposed and thereby varying the 

1 0 activity of the promoter driving transcription of the antisense RNA. Thus, cells are sensitized by 
exposing them to an inducer concentration that results in a sub-lethal level of antisense RNA 
expression. The requisite maount of inducer may be derived empiracally by one of skill in the art. 

In one embodiment of the cell-based assays, antisense nucleic acids complementary to the 
identified Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 

15 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi nucleotide sequences or portions thereof 
(including antisense nucleic acids comprising a nucleotide sequence complementary to one of SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, and the antisense nucleic acids of SEQ IDNOs.: 8- 
3795 or antisense nucleic acids comprising a nucleotide sequence complementary to portions of the 

20 foregoing nucleic acids thereof), antisense nucleic complementary to homologous coding nucleic 

acids or portions thereof or homologous antisense nucleic acids are used to inhibit the production of 
a proliferation-required protein. Vectors producing antisense RNA complementary to identified 
genes required for proliferation, or portions thereof, are used to limit the concentration of a 
proliferation-required protein without severely inhibiting growth. The proliferation-required 

25 protein may be one of the proteins of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-141 10 or a 
homologous polypeptide. To achieve that goal, a growth inhibition dose curve of inducer is 
calculated by plotting various doses of inducer against the corresponding growth inhibition caused 
by the antisense expression. From this curve, the concentration of inducer needed to achieve 
various percentages of antisense induced growth inhibition, from 1 to 100% can be determined. 

30 A variety of different regulatable promoters may be used to produce the antisense nucleic 

acid. Transcription from the regulatable promoters may be modulated by controlling the activity of 
a transcription factor repressor which acts at the regulatable promoter. For example, if transcription 
is modulated by affecting the activity of a repressor, the choice of inducer to be used depends on the 
repressor/operator responsible for regulating transcription of the antisense nucleic acid. If the 

35 regulatable promoter comprises a T5 promoter fused to a xylO (xylose operator; e.g. derived from 
Staphylococcus xylosis (Schnappinger, D. et al., FEMS Microbiol. Let. 129: 121-128 (1995)) then 
transcription of the antisense nucleic acid may be regulated by a xylose repressor. The xylose 
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repressor may be provided by ectoptic expression within an S. aureus cell of an exogenous xylose 
repressor gene, e.g. derived from S. xylosis DNA. In such cases transcription of antisense RNA 
from the promoter is inducible by adding xylose to the medium and the promoter is thus st xylose 
inducible." Similarly, IPTG inducible promoters may be used. For example, the highest 
5 concentration of the inducer that does not reduce the growth rate significantly can be estimated 
from the curve. Cellular proliferation can be monitored by growth medium turbidity via OD 
measurements. In another example, the concentration of inducer that reduces growth by 25% can 
be predicted from the curve. In still another example, a concentration of inducer that reduces 
growth by 50% can be calculated. Additional parameters such as colony forming units (cfu) can be 

1 0 used to measure cellular viability. 

Cells to be assayed are exposed to the above-determined concentrations of inducer. The 
presence of the inducer at this sub-lethal concentration reduces the amount of the proliferation 
required gene product to a sub-optimal amount in the cell that will still support growth. Cells 
grown in the presence of this concentration of inducer are therefore specifically more sensitive to 

1 5 inhibitors of the proliferation-required protein or RNA of interest or to inhibitors of proteins or 

RNAs in the same biological pathway as the proliferation-required protein or RNA of interest but 
not to inhibitors of unrelated proteins or RNAs. 

Cells pretreated with sub- inhibitory concentrations of inducer and thus containing a 
reduced amount of proliferation-required target gene product are then used to screen for compounds 

20 that reduce cell growth. The sub-lethal concentration of inducer may be any concentration 

consistent with the intended use of the assay to identify candidate compounds to which the cells are 
more sensitive. For example, the sub-lethal concentration of the inducer may be such that growth 
inhibition is at least about 5%, at least about 8%, at least about 1 0%, at least about 20%, at least 
about 30%, at least about 40%, at least about 50%, at least about 60% at least about 75%, or more. 

25 Cells which are pre-sensitized using the preceding method are more sensitive to inhibitors of the 
target protein because these cells contain less target protein to inhibit than do wild-type cells. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising a nucleotide sequence complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 

30 Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcusfaecalis, 

Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, antisense 
nucleic acids complementary to homologous coding nucleic acids or portions thereof or 
homologous antisense nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 

3 5 Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
homologous polypeptides. 
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In another embodiment of the cell-based assays of the present invention, the level or 
activity of a proliferation required gene product is reduced using a mutation, such as a temperature 
sensitive mutation, in the gene encoding a gene product required for proliferation and an antisense 
nucleic acid comprising a nucleotide sequence complementary to the gene encoding the gene 
5 product required for proliferation or a portion thereof. Growing the cells at an intermediate 
temperature between the permissive and restrictive temperatures of the temperature sensitive 
mutant where the mutation is in a proliferation-required gene produces cells with reduced activity 
of the proliferation-required gene product. The antisense RNA complementary to the proliferation- 
required sequence further reduces the activity of the proliferation required gene product. Drugs that 

1 0 may not have been found using either the temperature sensitive mutation or the antisense nucleic 
acid alone may be identified by determining whether cells in which transcription of the antisense 
nucleic acid has been induced and which are grown at a temperature between the permissive 
temperature and the restrictive temperature are substantially more sensitive to a test compound than 
cells in which expression of the antisense nucleic acid has not been induced and which are grown at 

15 a permissive temperature. Also drugs found previously from either the antisense nucleic acid alone 
or the temperature sensitive mutation alone may have a different sensitivity profile when used in 
cells combining the two approaches, and that sensitivity profile may indicate a more specific action 
of the drug in inhibiting one or more activities of the gene product. 

Temperature sensitive mutations may be located at different sites within the gene and 

20 correspond to different domains of the protein. For example, the dnaB gene of Escherichia coli 
encodes the replication fork DNA helicase. DnaB has several domains, including domains for 
oligomerization, ATP hydrolysis, DNA binding, interaction with primase, interaction with DnaC, 
and interaction with DnaA [(Biswas, E.E. and Biswas, S.B. 1999. Mechanism and DnaB helicase of 
Escherichia coli: structural domains involved in ATP hydrolysis, DNA binding, and 

25 oligomerization. Biochem. 38:10919-10928; Hiasa, H. and Marians, K.J. 1999. Initiation of 

bidirectional replication at the chromosomal origin is directed by the interaction between helicase 
and primase. J. Biol. Chem. 274:27244-27248; San Martin, C, Radermacher, M., Wolpensinger, 
B., Engel, A., Miles, C.S., Dixon, N.E., and Carazo, J.M. 1998. Three-dimensional reconstructions 
from cryoelectron microscopy images reveal an intimate complex between helicase DnaB and its 

30 loading partner DnaC. Structure 6:50 1-9; Sutton, M.D., Carr, K.M., Vicente, M., and Kaguni, J.M. 
1998. Escherichia coli DnaA protein. The N-terminal domain and loading of DnaB helicase at the 
E. coli chromosomal origin. J. Biol. Chem. 273:34255-62.)]. Temperature sensitive mutations in 
different domains of DnaB confer different phenotypes at the restrictive temperature, which include 
either an abrupt stop or slow stop in DNA replication with or without DNA breakdown (Wechsler, 

35 J.A. and Gross, J.D. 1971 . Escherichia coli mutants temperature-sensitive for DNA synthesis. Mol. 
Gen. Genetics 113:273-284) and termination of growth or cell death. Combining the use of 
temperature sensitive mutations in the dnaB gene that cause cell death at the restrictive temperature 
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with an antisense to the dnaB gene could lead to the discovery of very specific and effective 
inhibitors of one or a subset of activities exhibited by DnaB. 

It will be appreciated that the above method may be performed with any mutation which 
reduces but does not eliminate the activity or level of the gene product which is required for 
5 proliferation. 

It will be appreciated that the above cell-based assays may be performed using mutations 
in, such as temperature sensitive mutations, and antisense nucleic acids comprising a nucleotide 
sequence complementary to any of the genes encoding proliferation-required gene products from 
from Staphylococcus aureus, Salmonella typh i murium, Klebsiella pneumoniae, Pseudomonas 

10 aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 

influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof (including the nucleic 
acids of SEQ ID NOs.: 3796-3800, 3806-4860, 5916-10012), mutations in and antisense nucleic 
acids complementary to homologous coding nucleic acids or portions thereof or homologous 
antisense nucleic acids. In this way, the level or activity of a target, such as any of the proliferation- 

1 5 required polypeptides from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the 
polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013-14110), or homologous polypeptides 
may be reduced. 

20 When screening for antimicrobial agents against a gene product required for proliferation, 

growth inhibition of cells containing a limiting amount of that proliferation-required gene product 
can be assayed. Growth inhibition can be measured by directly comparing the amount of growth, 
measured by the optical density of the growth medium, between an experimental sample and a 
control sample. Alternative methods for assaying cell proliferation include measuring green 

25 fluorescent protein (GFP) reporter construct emissions, various enzymatic activity assays, and other 
methods well known in the art. 

It will be appreciated that the above method may be performed in solid phase, liquid phase 
or a combination of the two. For example, cells grown on nutrient agar containing the inducer of the 
antisense construct may be exposed to compounds spotted onto the agar surface. If desired, the 

30 cells may be grown on agar containing varying concentrations of the inducer. A compound's effect 
may be judged from the diameter of the resulting killing zone, the area around the compound 
application point in which cells do not grow. Multiple compounds may be transferred to agar plates 
and simultaneously tested using automated and semi-automated equipment including but not 
restricted to multi-channel pipettes (for example the Beckman Multimek) and multi-channel 

35 spotters (for example the Genomic Solutions Flexys). In this way multiple plates and thousands to 
millions of compounds may be tested per day. 
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The compounds may also be tested entirely in liquid phase using microtiter plates as 
described below. Liquid phase screening may be performed in microtiter plates containing 96, 384, 
1536 or more wells per microtiter plate to screen multiple plates and thousands to millions of 
compounds per day. Automated and semi-automated equipment may be used for addition of 
5 reagents (for example cells and compounds) and determination of cell density. 

EXAMPLE 9 

Cell-Based Assay Using Antisense Complementary to Genes Encoding Ribosomal Proteins 
The effectiveness of the above cell-based assay was validated using constructs transribing 
antisense RNA to the proliferation required E. coli genes rplL, rpU, and rplW encoding ribosomal 

10 proteins L7/L12, L10 and L23 respectively. These proteins are essential components of the protein 
synthesis apparatus of the cell and as such are required for proliferation. These constructs were 
used to test the effect of antisense transcription on cell sensitivity to antibiotics known to bind to the 
ribosome and thereby inhibit protein synthesis. Constructs transcribing antisense RNA to several 
other genes (elaD, visC, yohH, and atpE/B), the products of which are not involved in protein 

1 5 synthesis were used for comparison. 

First, pLexSBA (Krause et al., J. Mol. Biol. 274: 365 (1997)) vectors containing antisense 
constructs to either rplW or to elaD were introduced into separate E. coli cell populations. Vector 
introduction is a technique well known to those of ordinary skill in the art. The vectors of this 
example contain IPTG inducible promoters that drive the transcription of the antisense RNA in the 

20 presence of the inducer. However, those skilled in the art will appreciate that other inducible 

promoters may also be used. Suitable vectors are also well known in the art. Antisense clones to 
genes encoding different ribosomal proteins or to genes encoding proteins that are not involved in 
protein synthesis were utilized to test the effect of antisense transcription on cell sensitivity to the 
antibiotics known to bind to ribosomal proteins and inhibit protein synthesis. Antisense nucleic 

25 acids comprising a nucleotide sequence complementarty to the elaD, atpB&atpE, visC and yohH 

genes are referred to as AS-elaD, AS-atpB/E, AS-vwC, AS- yohH respectively. These genes are not 
known to be involved in protein synthesis. Antisense nucleic acids to the rplL, rplL&rplJ and rplW 
genes are referred to as AS-rplL, AS-rptL/J, and AS-rplW respectively. These genes encode 
ribosomal proteins L7/L12 (rplL) L10 (rplJ) and L23 (rplW). Vectors containing these antisense 

30 nucleic acids were introduced into separate E. coli cell populations. 

The cell populations containing vectors producing AS-elaD or AS-rplW were exposed to a 
range of IPTG concentrations in liquid medium to obtain the growth inhibitory dose curve for each 
clone (Fig. 1). First, seed cultures were grown to a particular turbidity measured by the optical 
density (OD) of the growth solution. The OD of the solution is directly related to the number of 

35 bacterial cells contained therein. Subsequently, sixteen 200 ul liquid medium cultures were grown 
in a 96 well microtiter plate at 37° C with a range of IPTG concentrations in duplicate two-fold 
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serial dilutions from 1 600 uM to 12.5 uM (final concentration). Additionally, control cells were 
grown in duplicate without IPTG. These cultures were started from an inoculum of equal amounts 
of cells derived from the same initial seed culture of a clone of interest. The cells were grown for 
up to 15 hours and the extent of growth was determined by measuring the optical density of the 
5 cultures at 600 nm. When the control culture reached mid-log phase the percent growth (relative to 
the control culture) for each of the IPTG containing cultures was plotted against the log 
concentrations of IPTG to produce a growth inhibitory dose response curve for the IPTG. The 
concentration of IPTG that inhibits cell growth to 50% @C 30 ) as compared to the 0 mM IPTG 
control (0% growth inhibition) was then calculated from the curve. Under these conditions, an 

1 0 amount of antisense RNA was produced that reduced the expression levels of rplW or elaD to a 

degree such that growth of cells containing their respective antisense vectors was inhibited by 50%. 

Alternative methods of measuring growth are also contemplated. Examples of these 
methods include measurements of proteins, the expression of which is engineered into the cells 
being tested and can readily be measured. Examples of such proteins include green fluorescent 

1 5 protein (GFP), luciferase, and various enzymes. 

Cells were pretreated with the selected concentration of IPTG and then used to test the 
sensitivity of cell populations to tetracycline, erythromycin and other known protein synthesis 
inhibitors. Figure 1 is an IPTG dose response curve in E. coli transformed with an IPTG-inducible 
plasmid containing either an antisense clone to the E. coli rplW gene (AS-rplW) which encodes 

20 ribosomal protein L23 which is required for protein synthesis and essential for cell proliferation, or 
an antisense clone to the elaD (AS-elaD) gene which is not known to be involved in protein 
synthesis. 

An example of a tetracycline dose response curve is shown in Figures 2A and 2B for the 
rplW and elaD genes, respectively. Cells were grown to log phase and then diluted into medium 

25 alone or medium containing IPTG at concentrations which give 20% and 50% growth inhibition as 
determined by IPTG dose response curves. After 2.5 hours, the cells were diluted to a final OD 6 oo 
of 0.002 into 96 well plates containing (1) +/- IPTG at the same concentrations used for the 2.5 hour 
pre-incubation; and (2) serial two-fold dilutions of tetracycline such that the final concentrations of 
tetracycline range from 1 jug/ml to 15.6 ng/ml and 0 jug/nil. The 96 well plates were incubated at 

30 37°C and the OD^oo was read by a plate reader every 5 minutes for up to 15 hours. For each IPTG 
concentration and the no IPTG control, tetracycline dose response curves were determined when the 
control (absence of tetracycline) reached 0. 1 ODeoo- 

To compare tetracycline sensitivity with and without IPTG, tetracycline IC 50s were 
determined from the dose response curves (Figs. 3A-B). Cells transcribing antisense nucleic acids 

35 AS-rplL or AS-rplW to genes encoding ribosomal proteins L7/E12 and L23 respectively showed 
increased sensitivity to tetracycline (Fig. 2A) as compared to cells with reduced levels of the elaD 
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gene product {AS-elaD) (Fig. 2B). Figure 3 shows a summary bar chart in which the ratios of 
tetracycline IC 50s determined in the presence of IPTG which gives 50% growth inhibition versus 
tetracycline IC 50s determined without IPTG (fold increase in tetracycline sensitivity) were plotted. 
Cells with reduced levels of either L7/L12 (encoded by genes rplL, rpU) or L23 (encoded by the 
5 rplW gene) showed increased sensitivity to tetracycline (Fig. 3). Cells expressing antisense to 

genes not known to be involved in protein synthesis (AS-atpB/E, AS-vwC, AS-elaD, AS-yohH) did 
not show the same increased sensitivity to tetracycline, validating the specificity of this assay (Fig. 
3). 

In addition to the above, it has been observed in initial experiments that clones transcribing 

10 antisense RNA to genes involved in protein synthesis (including genes encoding ribosomal proteins 
L7/L12 & L10, L7/L12 alone, L22, and LI 8, as well as genes encoding rKNA and Elongation 
Factor G) have increased sensitivity to the macrolide, erythromycin, whereas clones transcribing 
antisense to the non-protein synthesis genes elaD, atpB/E and visC do not. Furthermore, the clone 
transcribing antisense to rplL and rplJ (AS-rplL/J) does not show increased sensitivity to nalidixic 

15 acid and ofloxacin, antibiotics which do not inhibit protein synthesis. 

The results with the ribosomal protein genes rplL, rpU, and rplWas well as the initial 
results using various other antisense clones and antibiotics show that limiting the concentration of 
an antibiotic target makes cells more sensitive to the antimicrobial agents that specifically interact 
with that protein. The results also show that these cells are sensitized to antimicrobial agents that 

20 inhibit the overall function in which the protein target is involved but are not sensitized to 

antimicrobial agents that inhibit other functions. It will be appreciated that the cell-based assays 
described above may be implemented using the Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi antisense 

25 nucleotide sequences which inhibit the activity of genes required for proliferation described herein 
(including the antisense nucleic acids of SEQ ID NOs.: 8-3795) or antisense nucleic acids 
comprising nucleotide sequences which are complementary to the sequences of SEQ ID NOs.: 
3796-3800, 3806-4860, 5916-10012 or portions thereof . 

It will be appreciated that the above cell-based assays may be performed using antisense 

30 nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , or portions thereof, antisense nucleic acids complementary to homologous 
coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In this way, the 

35 level or activity of a target, such as any of the proliferation-required polypeptides from 

Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
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Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi, or homologous polypeptides may be reduced. 

The cell-based assay described above may also be used to identify the biological pathway 
in which a proliferation-required nucleic acid or its gene product lies. In such methods, cells 
5 transcribing a sub-lethal level of antisense to a target proliferation-required nucleic acid and control 
cells in which transcription of the antisense has not been induced are contacted with a panel of 
antibiotics known to act in various pathways. If the antibiotic acts in the pathway in which the 
target proliferation-required nucleic acid or its gene product lies, cells in which transcription of the 
antisense has been induced will be more sensitive to the antibiotic than cells in which expression of 

10 the antisense has not been induced. 

As a control, the results of the assay may be confirmed by contacting a panel of cells 
transcribing antisense nucleic acids to many different proliferation-required genes including the 
target proliferation-required gene. If the antibiotic is acting specifically, heightened sensitivity to 
the antibiotic will be observed only in the cells transcribing antisense to a target proliferation- 

15 required gene (or cells expressing antisense to other proliferation-required genes in the same 

pathway as the target proliferation-required gene) but will not be observed generally in all cells 
expressing antisense to proliferation-required genes. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

20 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi, (including antisense nucleic acids complementary to SEQ ID NOs: 3796-3800, 
3806-4860, 5916-10012, or the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions 
thereof, antisense nucleic acids comprising nucleotide sequences complementary to homologous 

25 coding nucleic acids or portions thereof, or homologous antisense nucleic acids In this way, the 
level or activity of a target, such as any of the proliferation-required polypeptides from 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs. : 3 80 1 -3 805, 

30 4861-5915, 10013-141 10), or homologous polypeptides may be reduced. 

Similarly, the above method may be used to determine the pathway on which a test 
compound, such as a test antibiotic acts. A panel of cells, each of which transcribes an antisense to 
a proliferation-required nucleic acid in a known pathway, is contacted with a compound for which it 
is desired to determine the pathway on which it acts. The sensitivity of the panel of cells to the test 

35 compound is determined in cells in which transcription of the antisense has been induced and in 
control cells in which expression of the antisense has not been induced. If the test compound acts 
on the pathway on which an antisense nucleic acid acts, cells in which expression of the antisense 
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has been induced will be more sensitive to the compound than cells in which expression of the 
antisense has not been induced. In addition, control cells in which expression of antisense to 
proliferation-required genes in other pathways has been induced will not exhibit heightened 
sensitivity to the compound. In this way, the pathway on which the test compound acts may be 
5 determined. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcusfaecalis, Escherichia coli, Enterococcus faecalis, 

1 0 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including antisense nucleic 
acids complementary to SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, such as the antisense 
nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, antisense nucleic acids complementary 
to homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 

15 Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805, 
4861-5915, 10013-141 10) or homologous polypeptides may be reduced. 

The Example below provides one method for performing such assays. 

20 EXAMPLE 10 

Identification of the Pathway in which a Proliferation-Required 
Gene Lies or the Pathway on which an Antibiotic Acts 
A. Preparation of Bacterial Stocks for Assay 

To provide a consistent source of cells to screen, frozen stocks of host bacteria containing 

25 the desired antisense construct are prepared using standard microbiological techniques. For 
example, a single clone of the microorganism can be isolated by streaking out a sample of the 
original stock onto an agar plate containing nutrients for cell growth and an antibiotic for which the 
antisense construct contains a selectable marker which confers resistance. After overnight growth 
an isolated colony is picked from the plate with a sterile needle and transferred to an appropriate 

30 liquid growth medium containing the antibiotic required for maintenance of the plasmid. The cells 
are incubated at 30°C to 37°C with vigorous shaking for 4 to 6 hours to yield a culture in 
exponential growth. Sterile glycerol is added to 15% (volume to volume) and IOOjiL to 500 u,L 
aliquots are distributed into sterile cryotubes, snap frozen in liquid nitrogen, and stored at -80°C for 
future assays. 

35 B. Growth of Bacteria for Use in the Assay 



-118- 



WO 01/70955 



PCT/US01/09180 



A day prior to an assay, a stock vial is removed from the freezer, rapidly thawed (37°C 
water bath) and a loop of culture is streaked out on an agar plate containing nutrients for cell growth 
and an antibiotic to which the selectable marker of the antisense construct confers resistance. After 
overnight growth at 37°C, ten randomly chosen, isolated colonies are transferred from the plate 
5 (sterile inoculum loop) to a sterile tube containing 5 mL of LB medium containing the antibiotic to 
which the antisense vector confers resistance. After vigorous mixing to form a homogeneous cell 
suspension, the optical density of the suspension is measured at 600 nm (OD 60 o) and if necessary an 
aliquot of the suspension is diluted into a second tube of 5 mL, sterile, LB medium plus antibiotic to 
achieve an ODeoo ^ 0.02 absorbance units. The culture is then incubated at 37° C for 1-2 hrs with 
1 0 shaking until the OD 600 reaches OD 0.2 - 0.3 . At this point the cells are ready to be used in the 
assay. 

C. Selection of Media to be Used in Assay 

Two-fold dilution series of the inducer are generated in culture media containing the 
appropriate antibiotic for maintenance of the antisense construct. Several media are tested side by 

1 5 side and three to four wells are used to evaluate the effects of the inducer at each concentration in 
each media. For example, LB broth, TBD broth and Muller-Hinton media may be tested with the 
inducer xylose at the following concentrations, 5 mM, 10 mM, 20 mM, 40 mM, 80 raM, 120 mM 
and 160 mM. Equal volumes of test media- inducer and cells are added to the wells of a 384 well 
microtiter plate and mixed. The cells are prepared as described above and diluted 1 :1 00 in the 

20 appropriate media containing the test antibiotic immediately prior to addition to the microtiter plate 
wells. For a control, cells are also added to several wells of each media that do not contain inducer, 
for example 0 mM xylose. Cell growth is monitored continuously by incubation at 37°C in a 
microtiter plate reader monitoring the OD 60 o of the wells over an 1 8-hour period. The percent 
inhibition of growth produced by each concentration of inducer is calculated by comparing the rates 

25 of logarithmic growth against that exhibited by cells growing in medium without inducer. The 
medium yielding greatest sensitivity to inducer is selected for use in the assays described below. 

D. Measurement of Test Antibiotic Sensitivity in the Absence of Antisense Construct Induction 

Two-fold dilution series of antibiotics of known mechanism of action are generated in the 
culture medium selected for further assay development that has been supplemented with the 

30 antibiotic used to maintain the construct. A panel of test antibiotics known to act on different 
pathways is tested side by side with three to four wells being used to evaluate the effect of a test 
antibiotic on cell growth at each concentration. Equal volumes of test antibiotic and cells are added 
to the wells of a 384 well microtiter plate and mixed. Cells are prepared as described above using 
the medium selected for assay development supplemented with the antibiotic required to maintain 

3 5 the antisense construct and are diluted 1 : 1 00 in identical medium immediately prior to addition to 
the microtiter plate wells. For a control, cells are also added to several wells that lack antibiotic, 
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but contain the solvent used to dissolve the antibiotics. Cell growth is monitored continuously by 
incubation at 37°C in a microtiter plate reader monitoring the OD600 of the wells over an 18-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 
by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
5 without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC 5 o value for each antibiotic. 

E. Measurement of Test Antibiotic Sensitivity in the Presence of Antisense Construct Inducer 

The culture medium selected for use in the assay is supplemented with inducer at 
concentrations shown to inhibit cell growth by 50% and 80% as described above, as well as the 

1 0 antibiotic used to maintain the construct. Two-fold dilution series of the panel of test antibiotics 
used above are generated in each of these media. Several antibiotics are tested side by side in each 
medium with three to four wells being used to evaluate the effects of an antibiotic on cell growth at 
each concentration. Equal volumes of test antibiotic and cells are added to the wells of a 384 well 
microtiter plate and mixed. Cells are prepared as described above using the medium selected for 

1 5 use in the assay supplemented with the antibiotic required to maintain the antisense construct. The 
cells are diluted 1 :100 into two 50 mL aliquots of identical medium containing concentrations of 
inducer that have been shown to inhibit cell growth by 50% and 80 % respectively and incubated at 
37°C with shaking for 2.5 hours. Immediately prior to addition to the microtiter plate wells, the 
cultures are adjusted to an appropriate OD 600 (typically 0.002) by dilution into warm (37°C) sterile 

20 medium supplemented with identical concentrations of the inducer and antibiotic used to maintain 
the antisense construct. For a control, cells are also added to several wells that contain solvent used 
to dissolve test antibiotics but which contain no antibiotic. Cell growth is monitored continuously 
by incubation at 37°C in a microtiter plate reader monitoring the OD 60 o of the wells over an 18-hour 
period. The percent inhibition of growth produced by each concentration of antibiotic is calculated 

25 by comparing the rates of logarithmic growth against that exhibited by cells growing in medium 
without antibiotic. A plot of percent inhibition against log[antibiotic concentration] allows 
extrapolation of an IC 50 value for each antibiotic. 

F. Determining the Specificity of the Test Antibiotics 

A comparison of the IC 50 s generated by antibiotics of known mechanism of action under 
30 antisense induced and non- induced conditions allows the pathway in which a proliferation-required 
nucleic acid lies to be identified. If cells expressing an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation-required gene are selectively sensitive to an 
antibiotic acting via a particular pathway, then the gene against which the antisense acts is involved 
in the pathway on which the antibiotic acts. 
35 G. Identification of Pathway in which a Test Antibiotic Acts 
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As discussed above, the cell-based assay may also be used to determine the pathway 
against which a test antibiotic acts. In such an analysis, the pathways against which each member 
of a panel of antisense nucleic acids acts are identified as described above. A panel of cells, each 
containing an inducible vector which transcribes an antisense nucleic acid comprising a nucleotide 
5 sequence complementary to a gene in a known proliferation-required pathway, is contacted with a 
test antibiotic for which it is desired to determine the pathway on which it acts under inducing and 
non-inducing conditions. If heightened sensitivity is observed in induced cells transcribing 
antisense complementary to a gene in a particular pathway but not in induced cells transcribing 
antisense nucleic acids comprising nucleotide sequences complementary to genes in other 
1 0 pathways, then the test antibiotic acts against the pathway for which heightened sensitivity was 
observed. 

One skilled in the art will appreciate that further optimization of the assay conditions, such 
as the concentration of inducer used to induce antisense transcription and/or the growth conditions 
used for the assay (for example incubation temperature and medium components) may further 

1 5 increase the selectivity and/or magnitude of the antibiotic sensitization exhibited. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids comprising nucleotide sequences complementary to any of the proliferation-required 
nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

20 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , (including antisense nucleic 
acids comprising nucleotide sequences complemenatary to SEQ ID NOs: 3796-3800, 3806-4860, 
5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 8-3795) or portions thereof, 
antisense nucleic acids complementary to homologous coding nucleic acids or portions thereof, or 
homologous antisense nucleic acids In this way, the level or activity of a target, such as any of the 

25 proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including 
the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013-14110), or homologous 
polypeptides may be reduced. 

30 The following example confirms the effectiveness of the methods described above. 

EXAMPLE 11 

Identification of the Biological Pathway in which a Proliferation-Required Gene Lies 
The effectiveness of the above assays was validated using proliferation-required genes from 
E. coli which were identified using procedures similar to those described above. Antibiotics of 
35 various chemical classes and modes of action were purchased from Sigma Chemicals (St. Louis, 
MO). Stock solutions were prepared by dissolving each antibiotic in an appropriate aqueous 
solution based on information provided by the manufacturer. The final working solution of each 
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antibiotic contained no more than 0.2% (w/v) of any organic solvent. To determine their potency 
against a bacterial strain engineered for transcription of an antisense comprising a nucleotide 
sequence complementary to a proliferation-required 50S ribosomal protein, each antibiotic was 
serially diluted two- or three- fold in growth medium supplemented with the appropriate antibiotic 
5 for maintenance of the antisense construct. At least ten dilutions were prepared for each antibiotic. 
25 jj,L aliquots of each dilution were transferred to discrete wells of a 3 84- well microplate (the 
assay plate) using a multi-channel pipette. Quadruplicate wells were used for each dilution of an 
antibiotic under each treatment condition (plus and minus inducer). Each assay plate contained 
twenty wells for cell growth controls (growth medium replacing antibiotic), ten wells for each 

10 treatment (plus and minus inducer, in this example IPTG). Assay plates were usually divided into 
the two treatments: half the plate containing induced cells and an appropriate concentrations of 
inducer (in this example IPTG) to maintain the state of induction, the other half containing non- 
induced cells in the absence of IPTG. 

Cells for the assay were prepared as follows. Bacterial cells containing a construct, from 

1 5 which transcription of antisense nucleic acid comprising a nucleotide sequence complementary to 
rplL and rplJ (AS-rplL/J), which encode proliferation-required SOS ribosomal subunit proteins, is 
inducible in the presence of IPTG, were grown into exponential growth (OD<s 0 o 0.2 to 0.3) and then 
diluted 1 :100 into fresh medium containing either 400 uM or 0 uM inducer (IPTG). These cultures 
were incubated at 37° C for 2.5 nr. After a 2.5 hr incubation, induced and non-induced cells were 

20 respectively diluted into an assay medium at a final OD 60 o value of 0.0004. The medium contained 
an appropriate concentration of the antibiotic for the maintenance of the antisense construct. In 
addition, the medium used to dilute induced cells was supplemented with 800 uM IPTG so that 
addition to the assay plate would result in a final IPTG concentration of 400 uM. Induced and non- 
induced cell suspensions were dispensed (25 uJ/well) into the appropriate wells of the assay plate as 

25 discussed previously. The plate was then loaded into a plate reader, incubated at constant 

temperature, and cell growth was monitored in each well by the measurement of light scattering at 
595 nm. Growth was monitored every 5 minutes until the cell culture attained a stationary growth 
phase. For each concentration of antibiotic, a percentage inhibition of growth was calculated at the 
time point corresponding to mid-exponential growth for the associated control wells (no antibiotic, 

30 plus or minus IPTG). For each antibiotic and condition (plus or minus IPTG), a plot of percent 
inhibition versus log of antibiotic concentration was generated and the IC 50 determined. A 
comparison of the IC 50 for each antibiotic in the presence and absence of IPTG revealed whether 
induction of the antisense construct sensitized the cell to the mechanism of action exhibited by the 
antibiotic. Cells which exhibited a statistically significant decrease in the IC 5 o value in the presence 

35 of inducer were considered to have an increased sensitivity to the test antibiotic. 
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The results are provided in the table below, which lists the classes and names of the 
antibiotics used in the analysis, the targets of the antibiotics, the IC 50 in the absence of IPTG, the 
IC 50 in the presence of IPTG, the concentration units for the IC 50s , the fold increase in IC S0 in the 
presence of IPTG, and whether increased sensitivity was observed in the presence of IPTG. 
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The above results demonstrate that induction of an antisense RNA complementary to genes 
encoding 5 OS ribosomal subunit proteins results in a selective and highly significant sensitization of 
cells to antibiotics that inhibit ribosomal function and protein synthesis. The above results further 
demonstrate that induction of an antisense to an essential gene sensitizes a cell or microorganism to 
5 compounds that interfere with that gene product's biological role. This sensitization is restricted to 
compounds that interfere with pathways associated with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 

10 faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs. 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ED NOs.: 8-3795) or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
thereof or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 

1 5 any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi i (including the polypeptides of SEQ ID NOs.: 3801-3805, 4861-5915, 10013- 
14110), or homologous polypeptides may be reduced. 

20 Example 1 1 A below describes an analysis performed in Staphylococcus aureus. 

EXAMPLE 11A 

Identification of the Biological Pathway in which a Gene Required for 
Proliferation of Staphylococcus aureus Lies 
Antibiotics of various chemical classes and modes of action were purchased from chemical 
25 suppliers, for example Sigma Chemicals (St. Louis, MO). Stock solutions were prepared by 

dissolving each antibiotic in an appropriate aqueous solution based on information provided by the 
manufacturer. The final working solution of each antibiotic contained no more than 0.2% (w/v) of 
any organic solvent. 

To determine its potency against a bacterial strain containing an antisense nucleic acid 
30 comprising a nucleotide sequence complementary to the nucleotide sequence encoding the Beta 

subunit of DNA gyrase (which is required for proliferation) under the control of a xylose inducible 
promoter, each antibiotic was serially diluted two- or three- fold in growth medium supplemented 
with the appropriate antibiotic for maintenance of the antisense construct. At least ten dilutions 
were prepared for each antibiotic. 
35 Aliquots (25 juL) of each dilution were transferred to discrete wells of a 3 84- well 

microplate (the assay plate) using a multi-channel pipette. Quadruplicate wells were used for each 
dilution of an antibiotic under each treatment condition (plus and minus inducer). Each assay plate 
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contained twenty wells for cell growth controls (growth medium, no antibiotic), ten wells for each 
treatment (plus and minus inducer, xylose, in this example). Half the assay plate contained induced 
cells (in this example Staphylococcus aureus cells) and appropriate concentrations of inducer ( 
xylose, in this example) to maintain the state of induction while the other half of the assay plate 
5 contained non-induced cells maintained in the absence of inducer. 
Preparation of Bacterial Cells 

Cells of a bacterial clone containing a construct in which transcription of antisense 
comprising a nucleotide sequence complementary to the sequence encoding the Beta subunit of 
DNA gyrase under the control of the xylose inducible promoter (S 1 Ml 000000 1F08) were grown 

X 0 into exponential growth (OD 6 oo 0.2 to 0.3) and then diluted 1 : 100 into fresh medium containing 
either 12 mM or 0 mM inducer (xylose). These cultures were incubated at 37° C for 2.5 hr. The 
presence of inducer (xylose) in the medium initiates and maintains production of antisense RNA 
from the antisense construct. After a 2.5 hr incubation, induced and non-induced cells were 
respectively diluted into an assay medium containing an appropriate concentration of the antibiotic 

1 5 for the maintenance of the antisense construct. In addition, medium used to dilute induced cells 
was supplemented with 24 mM xylose so that addition to the assay plate would result in a final 
xylose concentration of 12 mM. The cells were diluted to a final OD 60 o value of 0.0004. 

Induced and non-induced cell suspensions were dispensed (25 ul/well) into the appropriate 
wells of the assay plate as discussed previously. The plate was then loaded into a plate reader and 

20 incubated at constant temperature while cell growth was monitored in each well by the 

measurement of light scattering at 595 nm. Growth was monitored every 5 minutes until the cell 
culture attained a stationary growth phase. For each concentration of antibiotic, a percentage 
inhibition of growth was calculated at the time point corresponding to mid-exponential growth for 
the associated control wells (no antibiotic, plus or minus xylose). For each antibiotic and condition 

25 (plus or minus xylose), plots of percent inhibition versus Log of antibiotic concentration were 
generated and IC 50s determined. 

A comparison of each antibiotic's IC50 in the presence and absence of inducer ( xylose, in 
this example) reveals whether induction of the antisense construct sensitized the cell to the 
antibiotic's mechanism of action. If the antibiotic acts against the p subunit of DNA gyrase, the 

30 IC 50 of induced cells will be significantly lower than the IC 50 of uninduced cells. 

Figure 4 lists the antibiotics tested, their targets, and their fold increase in potency between 
induced cells and uninduced cells. As illustrated in Figure 4, the potency of cefotaxime, cefoxitin, 
fusidic acid, lincomycin, tobramycin, trimethoprim and vancomycin, each of which act on targets 
other than the p subunit of gyrase, was not significantly different in induced cells as compared to 

35 uninduced cells. However, the potency of novobiocin, which is known to act against the Beta 
subunit of DNA gyrase, was significantly different between induced cells and uninduced cells. 
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Thus, induction of an antisense nucleic acid comprising a nucleotide sequence 
complementary to the sequence encoding the (3 subunit of gyrase results in a selective and 
significant sensitization of Staphylococcus aureus cells to an antibiotic which inhibits the activity of 
this protein. Furthermore, the results demonstrate that induction of an antisense construct to an 
5 essential gene sensitizes a cell or microorganism to compounds that interfere with that gene 

product's biological role. This sensitization is apparently restricted to compounds that interfere 
with the targeted gene and its product. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 
10 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids complementary to SEQ ID NOs.: 3796-3800, 
3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs. 8-3795), or portions 
thereof, antisense nucleic acids complementary to homologous coding nucleic acids or portions 
15 thereof, or homologous antisense nucleic acids. In this way, the level or activity of a target, such as 
any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis Escherichia 
coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi, or 
homologous polypeptides may be reduced. 
20 Assays utilizing antisense constructs to essential genes or portions thereof can be used to 

identify compounds that interfere with the activity of those gene products. Such assays could be 
used to identify drug leads, for example antibiotics. 

Panels of cells transcribing different antisense nucleic acids can be used to characterize the 
point of intervention of a compound affecting an essential biochemical pathway including 
25 antibiotics with no known mechanism of action. 

Assays utilizing antisense constructs to essential genes can be used to identify compounds 
that specifically interfere with the activity of multiple targets in a pathway. Such constructs can be 
used to simultaneously screen a sample against multiple targets in one pathway in one reaction 
(Combinatorial HTS). 

30 Furthermore, as discussed above, panels of antisense construct-containing cells may be 

used to characterize the point of intervention of any compound affecting an essential biological 
pathway including antibiotics with no known mechanism of action. 

It will be appreciated that the above cell-based assays may be performed using antisense 
nucleic acids complementary to any of the proliferation-required nucleic acids from Staphylococcus 

35 aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including antisense nucleic acids comprising nucleotide sequences 
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complementary to SEQ ID NOs.: 3796-3800, 3806-4860, 5916-1 0012, such as the antisense nucleic 
acids of SEQ ID NOs. 8-3795), or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. In 
this way, the level or activity of a target, such as any of the proliferation-required polypeptides from 
5 Staphylococcus aureus, Salmonella typhi murium, Klebsiella pneumoniae, Pseudomonas aeruginosa 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
Helicobacter pylori, or Salmonella typhi or homologous polypeptides may be reduced. 

Another embodiment of the present invention is a method for determining the pathway 
against which a test antibiotic compound is active, in which the activity of target proteins or nucleic 

1 0 acids involved in proliferation-required pathways is reduced by contacting cells with a sub-lethal 
concentration of a known antibiotic which acts against the target protein or nucleic acid. In one 
embodiment, the target protein or nucleic acid corresponds to a proliferation-required nucleic acid 
identified using the methods described above, such as the polypeptides of SEQ ID NOs.: 3801- 
3805, 4861-5915, 100 13-14 110, or homologous polypeptides. The method is similar to those 

1 5 described above for determining which pathway a test antibiotic acts against, except that rather than 
reducing the activity or level of a proliferation-required gene product using a sub-lethal level of 
antisense to a proliferation-required nucleic acid, the sensitized cell is generated by reducing the 
activity or level of the proliferation-required gene product using a sub-lethal level of a known 
antibiotic which acts against the proliferation required gene product. Heightened sensitivity 

20 determines the pathway on which the test compound is active. 

Interactions between drugs which affect the same biological pathway have been described 
in the literature. For example, Mecillinam (Amdinocillin) binds to and inactivates the penicillin 
binding protein 2 (PBP2, product of the mrdA in E. coli). This antibiotic interacts with other 
antibiotics that inhibit PBP2 as well as antibiotics that inhibit other penicillin binding proteins such 

25 as PBP3 [(Gutmann, L. s Vincent, S., Billot-Klein, D., Acar, J.F., Mrena, E., and Williamson, R. 

(1986) Involvement of penicillin-binding protein 2 with other penicillin-binding proteins in lysis of 
Escherichia coli by some beta-lactam antibiotics alone and in synergistic lytic effect of 
amdinocillin (mecillinam). Antimicrobial Agents & Chemotherapy, 30:906-912)]. Interactions 
between drugs could, therefore, involve two drugs that inhibit the same target protein or nucleic 

30 acid or inhibit different proteins or nucleic acids in the same pathway [(Fukuoka, T., Domon, H., 
Kakuta, M., Ishii, C, Hirasawa, A., Utsui, Y. s Ohya, S., and Yasuda, H. (1997) Combination effect 
between panipenem and vancomycin on highly methicillin-resistant^op/ry/ococcMj aureus. Japan. 
J. Antibio. 50:41 1-419; Smith, C.E., Foleno, B,E., Barrett, J.F., and Frosc, M.B. (1997) Assessment 
of the synergistic interactions of levofloxacin and ampicillin against Enterococcus faecium by the 

35 checkerboard agar dilution and time-kill methods. Diagnos. Microbiol. Infect. Disease 27:85-92; 
den Hollander, J.G., Horrevorts, A.M., van Goor, M.L., Verbrugh, H.A., and Mouton, J.W. (1997) 
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Synergism between tobramycin and ceftazidime against a resistant Pseudomonas aeruginosa strain, 
tested in an in vitro pharmacokinetic model. Antimicrobial Agents & Chemotherapy. 41 :95-l 10)]. 

Two drugs may interact even though they inhibit different targets. For example, the proton 
pump inhibitor, Omeprazole, and the antibiotic, Amoxycillin, two synergistic compounds acting 
5 together, can cure Helicobacter pylori infection [( Gabryelewicz, A., Laszewicz, W., 

Dzieniszewski, J., Ciok, J., Marlicz, K., Bielecki, D., Popiela, T., Legutko, J., Knapik, Z., 
Poniewierka, E. (1997) Multicenter evaluation of dual-therapy (omeprazol and amoxycillin) for 
Helicobacter pylori-associatQd duodenal and gastric ulcer (two years of the observation). J. Physiol. 
Pharmacol. 48 Suppl 4:93-105)]. 

1 0 The growth inhibition from the sub-lethal concentration of the known antibiotic may be at 

least about 5%, at least about 8%, at least about 10%, at least about 20%, at least about 30%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 

15 growth inhibition. 

Cells are contacted with a combination of each member of a panel of known antibiotics at a 
sub-lethal level and varying concentrations of the test antibiotic. As a control, the cells are 
contacted with varying concentrations of the test antibiotic alone. The IC 50 of the test antibiotic in 
the presence and absence of the known antibiotic is determined. If the IC 50 s in the presence and 

20 absence of the known drug are substantially similar, then the test drug and the known drug act on 
different pathways. If the IC 50 s are substantially different, then the test drug and the known drug 
act on the same pathway. 

It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 

25 required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi (including the products 
of SEQ ID NOs: 3796-3800, 3806-4860, 5916-10012, or portions thereof, or the products of 
homologous coding nucleic acids or portions thereof. In this way, the level or activity of a target, 

3 0 such as any of the proliferation-required polypeptides from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi (including the polypeptides of SEQ ID NOs.: 3801-3805,4861-5915, 10013- 
141 10), or homologous polypeptides may be reduced. 

3 5 Another embodiment of the present invention is a method for identifying a candidate 

compound for use as an antibiotic in which the activity of target proteins or nucleic acids involved 
in proliferation-required pathways is reduced by contacting cells with a sub-lethal concentration of 
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a known antibiotic which acts against the target protein or nucleic acid. In one embodiment, the 
target protein or nucleic acid is a target protein or nucleic acid corresponding to a proliferation- 
required nucleic acid identified using the methods described above. The method is similar to those 
described previously herein for identifying candidate compounds for use as antibiotics except that 
5 rather than reducing the activity or level of a proliferation-required gene product using a sub-lethal 
level of antisense to a proliferation-required nucleic acid, the activity or level of the proliferation- 
required gene product is reduced using a sub-lethal level of a known antibiotic which acts against 
the proliferation required gene product. 

The growth inhibition from the sub- lethal concentration of the known antibiotic may be at 
1 0 least about 5%, at least about 8%, at least about 1 0%, at least about 20%, at least about 3 0%, at 
least about 40%, at least about 50%, at least about 60%, or at least about 75%, or more. 

Alternatively, the sub-lethal concentration of the known antibiotic may be determined by 
measuring the activity of the target proliferation-required gene product rather than by measuring 
growth inhibition. 

15 In order to characterize test compounds of interest, cells are contacted with a panel of 

known antibiotics at a sub- lethal level and one or more concentrations of the test compound. As a 
control, the cells are contacted with the same concentrations of the test compound alone. The IC 50 
of the test compound in the presence and absence of the known antibiotic is determined. If the IC 50 
of the test compound is substantially different in the presence and absence of the known drug then 

20 the test compound is a good candidate for use as an antibiotic. As discussed above, once a 

candidate compound is identified using the above methods its structure may be optimized using 
standard techniques such as combinatorial chemistry. 

Representative known antibiotics which may be used in each of the above methods are 
provided in Table IV below. However, it will be appreciated that other antibiotics may also be 

25 used. 

TABLE IV 
Antibiotics and Their Targets 



ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Inhibitors of Transcription 






Rifamycin, Rifampicin 


Inhibits initiation of transcription/B- 


rpoB, crp t cyaA 


Rifabutin Rifaximin 


subunit RNA polymerase, rpoB 




Streptolydigin 


Accelerates transcription chain 


rpoB 




termination/6-subunitRNA polymerase 




Streptovaricin 


an acyclic ansamycin, inhibits RNA 


rpoB 




polymerase 




Actinomycin D+EDTA 


Intercalates between 2 successive G-C 


pldA 




pairs, rpoB, inhibits RNA synthesis 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 






MUTANTS 



Inhibitors of Nucleic Acid 

Quinolones, 

Nalidixic acid Oxolinic 
acid 

Fluoroquinolones 
Ciprofloxacin, 
Norfloxacin 

Coumerins 
Novobiocin 

Coumermycin 

Albicidin 

Metronidazole 



Metabolism 

subunit gyrase and/or topoisomerase 
IV, gyrA 

subunit gyrase,gy/v4 and/or 
topoisomerase IV (probable target in 
Staph) 

Inhibits ATPase activity of fi-subunit 
gyrase, gyrB 

Inhibits ATPase activity of ft-subunit 
gyrase, gyrB 
DNA synthesis 

Causes single-strand breaks in DNA 



Inhibitors of Metabolic Pathways 



Sulfonamides, 
Sulfanilamide 

Trimethoprim, 
Showdomycin 



Thiolactomycin 



Psicofuranine 
Triclosan 

Diazoborines Isoniazid, 
Ethionamide 



blocks synthesis of 

dihydrofolate,dihydro-pteroate 

synthesis,/?//' 

Inhibits dihydrofolate reductase, 
Nucleoside analogue capable of 
alkylating sulfhydryl groups, inhibitor of 
thymidylate synthetase 
type II fatty acid synthase inhibitor 



Adenosine glycoside antibiotic, target is 
GMP synthetase 
Inhibits fatty acid synthesis 
heterocyclic, contain boron, inhibit fatty 
acid synthesis, enoyl-ACP reductase, 
fabl 



gyrAorB, icd, sloB 
gyrA 

norA (efflux in 

Staph) 
hipQ 

gyrB, cysB, cysE, 

nov, ompA 
gyrB, hisW 

tsx (nucleoside 

channel) 
nar 



folP, gpt, pabA, 
pabB, pabC 

folA, thyA 
nupC, pnp 



emrB 

fadB, emrB due to 

gene dosage 
guaA,B 

fabl (envM) 
fabl (envM) 



Inhibitors of Translation 

Phenylpropanoids 
Chloramphenicol, 



Tetracyclines, type II 

polyketides 

Minocycline 

Doxycycline 
Macro lides (type I 

polyketides) 

Erythromycin, 
Carbomycin, 

Spiramycin etc 



Binds to ribosomal peptidyl transfer 

center preventing peptide translocation/ rrn, c?nlA, mar A, 
binds to S6, L3, L6, LI 4, LI 6, L25, ompF, ompR 

L26, L27, but preferentially to LI 6 

Binding to 30S ribosomal subunit, "A" si clmA (cmr), mar, 
on 3 OS subunit, blocks peptide ompF 
elongation, strongest binding to S7 



Binding to 50 S ribosomal subunit, 23 S 
rRNA, blocks peptide translocation, 
L15,L4,L12 ' 



rrn, rplC, rplD, rplV , 



-131- 



WO 01/70955 



PCT/US01/09180 



ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Aminoglycosides 


Irreversible binding to 3 OS ribosomal 




Streptomycin, 


subunit, prevents translation or causes 


rpsL, strC.M, ubiF 




mistranslation of mRNA/16S rRNA 


atpA-E, ecfB, 


Neomycin 




hemAC,D,E t G, 
topA, 


Spectinomycin 




rpsC,D,E, rnt, spcB 
atpA-atpE, cpxA, 


Kanamycin 




ecfB, hemA,B,L, 
topA 


Kasugamycin 




ksgA,B,C,D, rplB,K, 
rpsI,N,M,R 


Gentamicin, 




rplF, ubiF 

cpxA 

rpsL 


Amikacin 




Paromycin 




Lincosamides 


Binding to 50 S ribosomal subunit, 




Lincomycin, 


blocks peptide translocation 


linB, rplN.O, rpsG 


Clindamycin 






Streptogramins 


2 components, Streptogramins A&B, 




Virginiamycin, 


bind to the 50S ribosomal subunit 




Pristinamycin 


blocking peptide translocation and 




Synercid: quinupristin 


peptide bond formation 




/dalfopristin 






Fusidanes 


Inhibition of elongation factor G (EF-G) 


fusA 


Fusidic Acid 


prevents peptide translocation 




Kirromycin (Mocimycin) 


Inhibition of elongation factor TU (EF- 
Tu), prevents peptide bond formation 


tufA,B 


Pulvomycin 


Binds to and inhibits EF-TU 




Thiopeptin 


Sulfur-containing antibiotic, inhibits 
protein synthesis,EF-G 


rplE 


Tiamulin 


Inhibits protein synthesis 


rplC, rplD 


Negamycin 


Inhibits termination process of protein 
synthesis 


prfB 


Oxazolidinones Linezolid 


23 S rRNA 




Isoniazid 




pdx 


Nitrofurantoin 


Inhibits protein synthesis, 
nitroreductases convert 
nitrofurantoin to highly reactive 
electrophilic intermediates which 
attack bacterial ribosomal proteins 
non-specificaJly 


nfnA t B 


Pseudomonic Acids 


Inhibition of isoleucyl tRNA 


ileS 


Mupirocin (Bactroban) 


synthetase-used for Staph, topical 
cream, nasal spray 




Indolmycin 


Inhibits tryptophanyl-tRNA synthetase 


trpS 


Viomycin 




m?k4(23SrRNA 



methyltransferase; 
mutant has slow 
growth rate, slow 
chain elongation 
rate, and viomycin 
resistance) 
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ANTIBIOTIC 


INHIBITS/TARGET 


RESISTANT 
MUTANTS 


Thiopeptides 


Binds to LI 1-23 S RNA complex 




Thiostrepton 


Inhibits GTP hydrolysis by EF-G 




Micrococcin 


Stimulates GTP hydrolysis by EF-G 





Inhibitors of Cell Walls/Membranes 



B-lactams 

Penicillin, Ampicillin 

Methicillin, 



Cephalosporins, 
Mecillinam (amdinocillin) 

Aztreonam (Furazlocillin) 
Bacilysin, Tetaine 

Glycopeptides Vancomycin, 

Polypeptides Bacitracin 

Cyclic lipopeptide 
Daptomycin, 



Cyclic polypeptides 
Polymixin, 

Fosfomycin, 



Cycloserine 
Alafosfalin 



Inhibition of one or more cell wall 
transpeptidases, endopeptidases, and 
glycosidases (PBPs), of the 12 PBPs 
only 2 are essential: mrdA (PBP2) and 
ftsIfabpB, PBP3) 



Binds to and inactivates PBP2 (mrdA) 
Inactivates PBP3 (fisl) 

Dipeptide, inhib glucosamine 
synthase 

Inhib G+ cell wall syn, binds to 
terminal D-ala-D-ala of pentapeptide, 
Prevents dephosphorylation and 
regeneration of lipid carrier 
Disrupts multiple aspects of 
membrane function, including 
peptidoglycan synthesis, lipoteichoic 
acid synthesis, and the bacterial 
membrane potential 
Surfactant action disrupts cell 
membrane lipids, binds lipid A 
mioety of LPS 

Analogue of P-enolpyruvate, inhibits 
1 st step in peptidoglycan synthesis - 
UDP-N-acetylglucosamine 
enolpyruvyl transferase, murA. Also 
acts as Immunosuppressant 
Prevents formation of D-ala dimer, 
inhibits D-ala ligase, ddlA,B 
phosphonodipeptide, cell wall 
synthesis inhibitor, potentiator of fl- 
lactams 



ampC, ampD, ampE, 
envZ, galU, hipA, 
hipQ ompCy 
ompF, ompR, ptsl, 
rfa, tolD, tolE 

tonB 

alaS, argS, crp, cyaA, 
envB, mrdA, B, 
mreB,C t D 

dppA 



rfa 



Inhibitors of Protein Processing/Transport 

Globomycin Inhibits signal peptidase II (cleaves 

prolipoproteins subsequent to lipid 
modification, IspA 



pmrA 



murA, crp, cyaA 
glpT, hipA, ptsl 
uhpT 



hipA, cycA 
pepA, tpp 

Ipp, dnaE 
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It will be appreciated that the above cell-based assays may be performed using a sub-lethal 
concentration of a known antibiotic which acts against the product of any of the proliferation- 
required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or portions thereof, or 
homologous nucleic acids. In this way, the level or activity of a target, such as any of the 
proliferation-required polypeptides from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi , or 
1 0 homologous polypeptides may be reduced. 

EXAMPLE 12 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species 
The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 

15 homologous to the gene from the first organism is required for proliferation of the second 

organism) was validated using antisense nucleic acids which inhibit the growth of E. coli which 
were identified using methods similar to those described above. Expression vectors which inhibited 
growth of E. coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimurium. The transformed 

20 cells were then assayed for growth inhibition according to the method of Example 1 . After growth 
in liquid culture, cells were plated at various serial dilutions and a score determined by calculating 
the log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The results of these 
experiments are listed below in Table V. If there was no effect of antisense RNA expression in a 

25 microorganism, the clone is minus in Table V. In contrast, a positive in Table V means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non- induced 
plate under the conditions used and in that microorganism. 

TABLE V 

30 Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation in E. coli 



Mol. No. 


SL typhimurium 


E. cloacae 


K. pneumoniae 


EcXAOOl 


+ 


+ 




EcXA004 


+ 






EcXA005 


+ 


+ 


+ 


EcXA006 








EcXA007 




+ 




EcXA008 


+ 




+ 


EcXA009 








EcXAOlO 


+ 


+ 


+ 


EcXAOll 




+ 
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Mol. No. 


S. typhimurium 


E. cloacae 


K. pneumoniae 


EcXA012 




+ 




EcXA013 


+ 


+ 


+ 


EcXA014 


+ 


+ 


_ 


EcXAOlS 




+ 


+ 


EcXA016 


+ 


+ 


+ 


EcXA017 


+ 


+ 


+ 


EcXA018 


+ 


+ 


+ 


EcXA019 


+ 


+ 


+ 


EcXA020 


+ 


+ 


+ 


EcXA021 


+ 


+ 


+ 


EcXA023 


+ 


+ 


+ 


EcXA024 


+ 




+ 


EcXA025 


_ 






EcXA026 


+ 


+ 




EcXA027 


+ 


+ 




EcXA028 


+ 






EcXA029 








EcXA030 


+ 


+ 


+ 


EcXA031 


+ 






EcXA032 


+ 


+ 




EcXA033 


+ 


+ 


+ 


EcXA034 


+ 


+ 


+ 


EcXA035 




- 




EcXA036 


+ 




+ 


EcXA037 


+ 


+ 




EcXA038 




+ 


+ 


EcXA039 


+ 






EcXA041 


+ 


+ 


+ 


EcXA042 




+ 


+ 


EcXA043 




_ 




EcXA044 




_ 


_ 


EcXA045 


+ 


+ 




EcXA046 








EcXA047 


+ 


+ 




EcXA048 


_ 


_ 




ECXA049 


+ 






EcXA050 






_ 


EcXA051 








ECXA052 


+ 


_ 




EcXA053 


+ 


+ 




EcXA054 






+ 


EcXA055 


+ 






EcXA056 


+ 




+ 


EcXA057 


+ 






EcXA058 








EcXA059 


+ 


+ 


+ 


EcXA060 








EcXA061 


_ 


_ 




EcXA062 




_ 


_ 


EcXA063 


+ 


+ 




EcXA064 








EcXA065 


+ 


+ 




EcXA066 








EcXA067 




+ 
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Mol. No. 


S. tvphimurium 


E. cloacae 


A. pneumoniae 


EcXA068 








EcXA069 


_ 


+ 




EcXA070 


_ 






EcXA071 


+ 






EcXA072 


+ 






EcXA073 


+ 






EcXA074 


+ 


+ 


+ 


EcXA075 


+ 






EcXA076 




+ 




EcXA077 


+ 


+ 




EcXA079 


+ 


+ 


+ 


EcXA080 


+ 






EcXA082 




+ 




EcXA083 








EcXA084 




+ 




EcXA086 








ECXA087 








EcXA088 








EcXA089 








EcXA090 








EcXA091 








EcXA092 








EcXA093 








EcXA094 




+ 




EcXA095 


+ 


+ 




EcXA096 








EcXA097 


+ 






EcXA098 


+ 






EcXA099 








EcXAlOO 








EcXAlOl 








EcXA102 








EcXA103 




+ 




EcXA104 


+ 


+ 


+ 


EcXA106 


+ 


+ 




EcXA107 








EcXA108 








EcXA109 








EcXAllO 


+ 


+ 




EcXAlll 








EcXA112 




+ 




EcXA113 


+ 


+ 




EcXAlH 




+ 




EcXA115 




+ 




EcXA116 


+ 


+ 




EcXA117 


+ 






EcXA118 








EcXA119 


+ 


+ 




EcXA120 






_ 


EcXA121 








EcXA122 


+ 




+ 


EcXA123 


+ 






EcXA124 








EcXA125 
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Mol. No. 


S. typhitnurium 


E. cloacae 


jfiT. pneumoniae 


EcXA126 








EcXA127 


+ 


+ 




EcXA128 








EcXA129 




+ 




EcXA130 


+ 


+ 




EcXA132 








EcXA133 








EcXA136 


_ 






EcXA137 








EcXA138 


+ 






EcXA139 








EcXA140 


+ 






EcXA141 


+ 






EcXA142 








EcXA143 








EcXA144 


+ 


+ 




EcXA145 








EcXA146 








EcXA147 








EcXA148 








EcXA149 


+ 


+ 


+ 


EcXA150 








EcXA151 


+ 






EcXA152 








EcXA153 


+ 


+ 




EcXA154 








EcXA155 






ND 


EcXA156 








EcXA157 








EcXA158 








EcXA159 


+ 






EcXA160 


+ 






EcXA162 








EcXA163 








EcXA164 








EcXA165 








EcXAl 66 








EcXA167 








EcXAl 68 


_ 






EcXAl 69 




+ 




EcXA171 








EcXAl 72 


_ 






EcXAl 73 








EcXAl 74 








EcXA175 


_ 






EcXAl 76 








EcXA178 








EcXAl 79 








EcXAl 80 


+ 


_ 


_ 


EcXAl 81 








EcXAl 82 








EcXAl 83 








EcXAl 84 








EcXAl 85 
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Mol. No. 


S. typhimurium 


E. cloacae 


K. pneumoniae 


EcXA186 








EcXA187 


+ 


+ 


+ 


EcXA189 


+ 






EcXA190 


+ 


+ 


+ 


EcXA191 




+ 




EcXA192 




+ 





Thus, the ability of an antisense nucleic acid which inhibits the proliferation of 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
5 Helicobacter pylori, or Salmonella typhi to inhibit the growth of other organims may be evaluated 
by transforming the antisense nucleic acid directly into species other than the organism from which 
they were obtained. In particular, the ability of the antisense nucleic acid to inhibit the growth of 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella 
pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also 

10 called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, 
Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, 
Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, 
Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus 
neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 

15 Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella haemolytica, Pasteur -el la 
multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species, may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic acid 

25 to inhibit the growth of an organism other than E. coli may be evaluated. In such embodiments, 
the antisense nucleic acids are inserted into expression vectors functional in the organisms in which 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 

30 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Staplrylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi (including antisense nucleic acids complementary to SEQ 
ID NOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ ID NOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 
5 Those skilled in the art will appreciate that a negative result in a heterologous cell or 

microorganism does not mean that that cell or microorganism is missing that gene nor does it mean that 
the gene is unessential. However, a positive result means that the heterologous cell or microorganism 
contains a homologous gene which is required for proliferation of that cell or microorganism. The 
homologous gene may be obtained using the methods described herein. Those cells that are inhibited 
10 by antisense may be used in cell-based assays as described herein for the identification and 
characterization of compounds in order to develop antibiotics effective in these cells or 
microorganisms. Those skilled in the art will appreciate that an antisense molecule which works in the 
microorganism from which it was obtained will not always work in a heterologous cell or 
microorganism. 

15 EXAMPLE 12 A 

Transfer of Exogenous Nucleic Acid Sequences to other Bacterial Species Using th e Staphylococcus 
aureus. Salmonella tvphimurium. Klebsiella pneumoniae. Pseudomonas aeruginosa, Enterococcus 
faecalis. Escherichia coll Enterococcits faecalis. Haemophilus influenzae. Helicobacter pylori, or 
Salmonella typhi Expression Vectors or Expression Vectors Functional in Bacterial Species other than 
20 Staphylococcus aureus. Salmonella tvphimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis. Escherichia coll Enterococcus faecalis. Haemophilus influenzae, 
Helicobacter pylori or Salmonella typhi . 
The antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
25 Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 

Salmonella typhi , or portions thereof, may also be evaluated for their ability to inhibit the growth 
of cells or microorganisms other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . For example, the 
30 antisense nucleic acids that inhibit the growth of Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi may be 
evaluated for their ability to inhibit the growth of other organisms. In particular, the ability of the 
antisense nucleic acid to inhibit the growth of Anaplasma marginale, Aspergillus fumigatus, 
35 Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, 

Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
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(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes 
immitis, Coryne bacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, 
Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria 
meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis 
carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, 
Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, 

10 Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella 
dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, Streptococcus 
pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, Yersinia pestis or 
any species falling within the genera of any of the above species may be evaluated. In some 
embodiments of the present invention, the ability of the antisense nucleic acid to inhibit the growth 

15 of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi is under the control of an 

20 inducible promoter are introduced into the cells or microorganisms in which they are to be 
evaluated. In some embodiments, the antisense nucleic acids may be evaluated in cells or 
microorganisms which are closely related to Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli; 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typh . The 

25 ability of these antisense nucleic acids to inhibit the growth of the related cells or microorganisms 
in the presence of the inducer is then measured. 

For example, thirty-nine antisense nucleic acids which inhibited the growth of 
Staphylococcus aureus were identified using methods such as those described herein and were 
inserted into an expression vector such that their expression was under the control of a xylose- 

30 inducible Xyl-T5 promoter. A vector with Green Fluorescent Protein (GFP) under control of the 
Xyl-T5 promoter was used to show that expression from the Xyl-T5 promoter in Staphylococcus 
epidermidis was comparable to that in Staphylococcus aureus. 

The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 
Staphylococcus epidermidis was grown in liquid culture to mid-log phase and then harvested by 

35 centrifugation. The cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
M sucrose, 1 mM MgCl 2 , pH=4.0), and then harvested again by centrifugation. The cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
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were then frozen for storage at -80°C. For electroporation, 50 u.1 of thawed electrocompetent cells 
were combined with 0.5 jmg plasmid DNA and then subjected to an electrical pulse of 10 kV/cm 5 25 
uFarads, 200 ohm using a biorad gene pulser electroporation device. The cells were immediately 
resuspended with 200 ul outgrowth medium and incubated for 2 hours prior to plating on solid 
5 growth medium with drug selection to maintain the plasmid vector. Colonies resulting from 
overnight growth of these platings were selected, cultured in liquid medium with drug selection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 
10 above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table VT below. The first column indicates the Molecule Number 
10 of the Staphylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 

epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis, with a "4-" indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis. 

15 

TABLE VI 

Sensitivity of Other Microorganisms to Antisense Nucleic Acids That Inhibit Proliferation of 

Staphylococcus aureus 



Mol. No. 


S. epidermidis 


SaXA005 


+ 


SaXA007 


+ 


SaXA008 


+ 


SaXA009 


+ 


SaXAOlO 


+ 


SaXAOll 




SaXA012 




SaXA013 




SaXA015 


+ 


SaXA017 




SaXA022 


+ 


SaXA023 




SaXA024 




SaXA025 


+ 


SaXA026 


+ 


SaXA027 




SaXA027b 
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SaXA02c 




SaXA028 




SaXA029 


+ 


SaXA030 


+ 


SaXA032 




SaXA033 


+ 


SaXA034 


_ 


SaXA035 




SaXA037 


+ 


SaXA039 


_ 


SaXA042 




SaXA043 


_ 


SaXA044 


_ 


SaXA045 


+ 


SaXAOSl 


+ 


SaXA053 


_ 


SaXA056b 




SaXA059a 


+ 


SaXA060 


_ 


SaXA061 


+ 


SaXA062 


+ 


SaXA063 




SaXA065 





Although the results shown above were obtained using a subset of the nucleic acids of the 
present invention, it will be appreciated that similar analyses may be performed using the other nucleic 
acids of the present invention to determine whether they inhibit the proliferation of cells or 
5 microorganisms other than Staphylococcus aureus, Salmonella typhimurimn, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enierococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi . 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 
10 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 

Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 
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Helicobacter pylori, or Salmonella typhi , (including antisense nucleic acids complementary to SEQ 
IDNOs.: 3796-3800, 3806-4860, 5916-10012, such as the antisense nucleic acids of SEQ IDNOs.: 
8-3795) or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 
acids or portions thereof, or homologous antisense nucleic acids. 

5 

EXAMPLE 12C 

As a demonstration of the methodology required to find homologues to an essential gene, 
nine prokaryotic organisms were analyzed and compared in detail. First, the most reliable source 
of gene sequences for each organism was assessed by conducting a survey of the public and private 

1 0 data sources. The nine organisms studied are Escherichia coli, Haemophilus influenzae, 

Helicobacter pylori, Klebsiella pneumoniae, Pseudomonas aeruginosa, Staphylococcus aureus, 
Streptococcus pneumoniae and Salmonella typhi. Full-length gene protein and nucleotide 
sequences for these organisms were assembled from various sources. For Escherichia coli, 
Haemophilus influenzae and Helicobacter pylori, gene sequences were adopted from the public 

15 sequencing projects, and derived from the GenPept 115 database (available from NCBI). For 
Pseudomonas aeruginosa, gene sequences were adopted from the Pseudomonas genome 
sequencing project (downloaded from http://www.pseudomonas.com \ For Klebsiella pneumoniae, 
Staphylococcus aureus, Streptococcus pneumoniae and Salmonella typhi, genomic sequences from 
PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using the gene finding software 

20 GeneMark v 2.4a, which was purchased from GenePro Inc. 45 1 Bishop St., N.W., Suite B, Atlanta, 
GA, 30318, USA. 

Subsequently, the essential genes found by the antisense methodology were compared to 
the derived proteomes of interest, in order to find all the homologous genes to a given gene. This 
comparison was done using the FASTA program v3.3. Genes were considered homologues if they 

25 were greater than 25% identical and the alignment between the two genes covered more than 70% 
of the length of one of the genes. The best homologue for each of the nine organisms, defined as 
the most significantly scoring match which also fulfilled the above criteria, was reported in Table 
VIIA. Table VILA lists the best ORF identified as described above (column labelled LOCUSID), 
the SEQ ID, % identity, and the amount of the protein which aligns well with the query sequence 

30 (coverage) for the gene identified in each of the nine organisms evaluated as described above. 

Table VIIB lists the PathoSeq cluster ID for genes identified as being required for 
proliferation in Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, and 
Staphylococcus aureus using the methods described herein. As indicated in the column labelled 
PathoSeq cluster ID, these sequences share homology to one another and were consequently 

35 grouped within the same PathoSeq cluster. Thus, the methods described herein identified genes 
required for proliferation in several species which share homology. 
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Salmonella 
typhi 


14040 
28% 
98% 




13733 
48% 
96% 






14078 
29% 
97% 


13966 
54% 
101% 


14096 
61% 
101% 


13731 
39% 
85% 


13968 
53% 
95% 




Streptococcus 
pneumoniae 


13524 
55% 

98% 


13392 
39% 
101% 


13186 
65% 

98% 


13362 
51% 
100% 


13176 
74% 

99% 


13399 
27% 

96% 


13232 
80% 
101% 


13222 
86% 

92% 
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59% 

88% 


13204 
93% 

94% 
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63% 
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52% 

98% 
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27% 

95% 
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59% 

97% 


12529 
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99% 
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64% 

98% 


12614 

29% 
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12444 
78% 

101% 


12230 
85% 
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12527 
50% 

85% 
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74% 

101% 


12214 
69% 

97% 
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aeruginosa 






12018 
48% 

97% 


11891 
49% 
100% 




12009 
32% 

96% 


11996 
54% 
100% 


11989 
60% 
100% 


12020 

40% 

85% 


5171 

54% 

95% 


11992 
43% 

87% 


Klebsiella 
pneumoniae 


11739 
29% 
77% 












11659 
55% 
90% 










Helicobacter 
pylori 


11603 
28% 
79% 




11351 
44% 
96% 


11340 

46% 
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11448 
39% 
98% 


11564 
28% 
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11408 
55% 
99% 
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62% 
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94% 
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81% 
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10998 
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11177 
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95% 


11247 
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11189 

33% 
98% 


11061 
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100% 
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62% 
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11193 
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53% 

95% 
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46% 

87% 
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10031 
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10352 
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95% 
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46% 
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COVERAGE 
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EFAlOOOOl 


EFA100023 
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EFA100200 
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13684 
72% 
100% 


13478 
46% 

97%j 


13413 
76% 
100% 


13348 
41% 
109% 


13184 
43% 

98% 
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Staphylococcus 
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12390 
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12178 
33% 

88% 
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99%, 
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12139 
42% 
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12986 
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11896 
31% 

74% 


Klebsiella 
pneumoniae 
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11690 
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EXAMPLE 13 

Use of Identified Nucleic Acid Sequences as Probes 
The sequences from Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enter ococcus faecalis, Escherichia coli, Enterococcus 
5 faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi described herein, 

homologous coding nucleic acids, or homologous antisense nucleic acids can be used as probes to 
obtain the sequence of additional genes of interest from a second cell or microorganism. For example, 
probes to genes encoding potential bacterial target proteins may be hybridized to nucleic acids from 
other organisms including other bacteria and higher organisms, to identify homologous sequences in 

1 0 these other organisms. For example, the identified sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi , homologous coding nucleic acids, or homologous antisense nucleic acids may be 
used to identify homologous sequences in Anaplasma marginale, Aspergillus fumigatus, Bacillus 

1 5 anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, 

20 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Listeria monocytogenes, Mycobacterium leprae, 
Mycobacterium tuberculosis, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, 
Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, 

25 Pseudomonas aeruginosa, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, 

Salmonella paratyphi, Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria 
monocytogenes, Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, 
Trepojiema pallidum, Yersinia enter ocolitica, Yersinia pestis and any species falling within the 

30 genera of any of the above species. In some embodiments of the present invention, the nucleic 

acids from Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi described herein, homologous coding nucleic 
acids, or homologous antisense nucleic acids may be used to identify homologous nucleic acids 

35 from a heterologous organism other than E. coli. 

Hybridization between the nucleic acids from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 



-230- 



WO 01/70955 PCT/US01/09180 

Escherichia coli, Enter ococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense nucleic 
acids and nucleic acids from humans might indicate that the protein encoded by the gene to which the 
probe corresponds is found in humans and therefore not necessarily an optimal drug target. 
5 Alternatively, the gene can be conserved only in bacteria and therefore would be a good drug target for 
a broad spectrum antibiotic or antimicrobial. These probes can also be used in a known manner to 
isolate homologous nucleic acids from Staphylococcus, Salmonella, Klebsiella, Pseudomonas, 
Enterococcus or other cells or microorganisms, e.g. by screening a genomic or cDNA library. 

Probes derived from the nucleic acid sequences from Staphylococcus aureus, Salmonella 
10 typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi described herein, homologous coding nucleic acids, or homologous antisense 
nucleic acids, or portions thereof, can be labeled with detectable labels familiar to those skilled in the 
art, including radioisotopes and non-radioactive labels, to provide a detectable probe. The detectable 
1 5 probe can be single stranded or double stranded and can be made using techniques known in the art, 
including in vitro transcription, nick translation, or kinase reactions. A nucleic acid sample containing 
a sequence capable of hybridizing to the labeled probe is contacted with the labeled probe. If the 
nucleic acid in the sample is double stranded, it can be denatured prior to contacting the probe. In 
some applications, the nucleic acid sample can be immobilized on a surface such as a nitrocellulose or 
20 nylon membrane. The nucleic acid sample can comprise nucleic acids obtained from a variety of 
sources, including genomic DNA, cDNA libraries, RNA, or tissue samples. 

Procedures used to detect the presence of nucleic acids capable of hybridizing to the detectable 
probe include well known techniques such as Southern blotting, Northern blotting, dot blotting, colony 
hybridization, and plaque hybridization. In some applications, the nucleic acid capable of hybridizing 
25 to the labeled probe can be cloned into vectors such as expression vectors, sequencing vectors, or in 
vitro transcription vectors to facilitate the characterization and expression of the hybridizing nucleic 
acids in the sample. For example, such techniques can be used to isolate, purify and clone sequences 
from a genomic library, made from a variety of bacterial species, which are capable of hybridizing to 
probes made from the sequences identified in Examples 5 and 6. 
3 <> EXAMPLE 14 

Preparation of PCR Primers and Amplification of DNA 
The identified Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 
Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes corresponding directly to or 
3 5 located within the operon of nucleic acid sequences required for proliferation, homologous coding 
nucleic acids, or homologous antisense nucleic acids or portions thereof can be used to prepare PCR 
primers for a variety of applications, including the identification or isolation of homologous sequences 
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from other species. For example, the Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia colt, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi genes may be used to 
prepare PCR primers to identify or isolate homologous sequences from Anaplasma marginale, 
5 Aspergillus fumigatus, Bacillus anthracis, Bacterioides fragilis Bordetella pertussis, Burkholderia 
cepacia, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatus, Clostridium botulinum, Clostridium difficile, Clostridium 

10 perfringens, Coccidiodes immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, Neisseria 
gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella haemolytica, Pasteurella 

15 multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Staphylococcus aureus, Listeria monocytogenes, Moxarella catarrhalis, Shigella 
boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, Staphylococcus epidermidis, 
Streptococcus pneumoniae, Streptococcus mutans, Treponema pallidum, Yersinia enterocolitica, 

20 Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the PCR primers may be used to identify or isolate 
homologous nucleic acids from an organism other than E. coli. 

The identified or isolated nucleic acids obtained using the PCR primers may contain part or all 
of the homologous nucleic acids. Because homologous nucleic acids are related but not identical in 

25 sequence, those skilled in the art will often employ degenerate sequence PCR primers. Such 

degenerate sequence primers are designed based on sequence regions that are either known to be 
conserved or suspected to be conserved such as conserved coding regions. The successful production 
of a PCR product using degenerate probes generated from the sequences identified herein would 
indicate the presence of a homologous gene sequence in the species being screened. The PCR primers 

30 are at least 1 0 nucleotides, and preferably at least 20 nucleotides in length. More preferably, the PCR 
primers are at least 20-30 nucleotides in length. In some embodiments, the PCR primers can be more 
than 30 nucleotides in length. It is preferred that the primer pairs have approximately the same G/C 
ratio, so that melting temperatures are approximately the same. A variety of PCR techniques are 
familiar to those skilled in the art. For a review of PCR technology, see Molecular Cloning to Genetic 

35 Engineering White, B.A. Ed. in Methods in Molecular Biology 67: Humana Press, Totowa 1997. 

When the entire coding sequence of the target gene is known, the 5' and 3' regions of the target gene 
can be used as the sequence source for PCR probe generation. In each of these PCR procedures, PCR 



-232- 



WO 01/70955 



PCT/US01/09180 



primers on either side of the nucleic acid sequences to be amplified are added to a suitably prepared 
nucleic acid sample along with dNTPs and a thermostable polymerase such as Taq polymerase, Pfu 
polymerase, or Vent polymerase. The nucleic acid in the sample is denatured and the PCR primers are 
specifically hybridized to complementary nucleic acid sequences in the sample. The hybridized 
5 primers are extended. Thereafter, another cycle of denaturation, hybridization, and extension is 
initiated. The cycles are repeated multiple times to produce an amplified fragment containing the 
nucleic acid sequence between the primer sites. 

EXAMPLE 15 
Inverse PCR 

1 0 The technique of inverse polymerase chain reaction can be used to extend the known nucleic 

acid sequence identified in Examples 5 and 6. The inverse PCR reaction is described generally by 
Ochman et al., in Ch. 10 of PCR Technology: Principles and Applications for DNA Amplification, 
(Henry A. Erlich, Ed.) W.H. Freeman and Co. (1992). Traditional PCR requires two primers that are 
used to prime the synthesis of complementary strands of DNA. In inverse PCR, only a core sequence 

15 need be known. 

Using the sequences identified as relevant from the techniques taught in Examples 5 and 6 and 
applied to other species of bacteria, a subset of nucleic sequences are identified that correspond to 
genes or operons that are required for bacterial proliferation. In species for which a genome sequence 
is not known, the technique of inverse PCR provides a method for obtaining the gene in order to 

20 determine the sequence or to place the probe sequences in full context to the target sequence to which 
the identified nucleic acid sequence binds. 

To practice this technique, the genome of the target organism is digested with an appropriate 
restriction enzyme so as to create fragments of nucleic acid that contain the identified sequence as well 
as unknown sequences that flank the identified sequence. These fragments are then circularized and 

25 become the template for the PCR reaction. PCR primers are designed in accordance with the teachings 
of Example 15 and directed to the ends of the identified sequence.. The primers direct nucleic acid 
synthesis away from the known sequence and toward the unknown sequence contained within the 
circularized template. After the PCR reaction is complete, the resulting PCR products can be 
sequenced so as to extend the sequence of the identified gene past the core sequence of the identified 

30 exogenous nucleic acid sequence identified. In this manner, the full sequence of each novel gene can 
be identified. Additionally the sequences of adjacent coding and noncoding regions can be identified. 

EXAMPLE 16 

Identification of Genes Required for Escherichia coli Proliferation 
Genes required for proliferation in Escherichia coli are identified according to the methods 
35 described above. 
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EXAMPLE 17 

Identification of Genes Required for Neisseria gonorrhoeae Proliferation 
Genes required for proliferation in Neisseria gonorrhoeae are identified according to the 
methods described above. 
5 EXAMPLE 18 

Identification of Genes Required for Salmonella enterica Proliferation 
Genes required for proliferation in Salmonella enterica are identified according to the 
methods described above. 

EXAMPLE 19 

10 Identification of Genes Required for Enterococcus faecium Proliferation 

Genes required for proliferation in Enterococcus faecium are identified according to the 
methods described above. 

EXAMPLE 20 

Identification of Genes Required for Haemophilus influenzae Proliferation 
1 5 Genes required for proliferation in Haemophilus influenzae are identified according to the 

methods described above. 

EXAMPLE 21 

Identification of Genes Required for Aspergillus fumisatus Proliferation 
Genes required for proliferation in Aspergillus fumigatus are identified according to the 
20 methods described above. 

EXAMPLE 22 

Identification of Genes Required for Helicobacter pylori Proliferation 
Genes required for proliferation in Helicobacter pylori are identified according to the 
methods described above. 
25 EXAMPLE 23 

Identification of Genes Required for Mycoplasma pneumoniae Proliferation 
Genes required for proliferation in Mycoplasma pneumoniae are identified according to the 
methods described above. 

EXAMPLE 24 

30 Identification of Genes Required for Plasmodium ovale Proliferation 

Genes required for proliferation in Plasmodium ovale are identified according to the methods 
described above. 

EXAMPLE 25 

Identification of Genes Required for Entamoeba histolytica Proliferation 
3 5 Genes required for proliferation in Entamoeba histolytica are identified according to the 

methods described above. 
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EXAMPLE 26 

Identification of Genes Required for Candida albicans Proliferation 
Genes required for proliferation in Candida albicans are identified according to the methods 
described above. 
5 EXAMPLE 27 

Identification of Genes Required for Histovlasma cavsulatum Proliferation 
Genes required for proliferation in Histoplasma capsulation are identified according to the 
methods described above. 

EXAMPLE 28 

10 Identification of Genes Required for Salmonella typhi Proliferation 

Genes required for proliferation in Salmonella typhi are identified according to the methods 
described above. 

t 

EXAMPLE 29 

Identification of Genes Required for Salmonella paratyphi Proliferation 
1 5 Genes required for proliferation in Salmonella paratyphi are identified according to the 

methods described above. 

EXAMPLE 30 

Identification of Genes Required for Salmonella cholerasuis Proliferation 
Genes required for proliferation in Salmonella cholerasuis are identified according to the 
20 methods described above. 

EXAMPLE 31 

Identification of Genes Required for Staphylococcus epidermis Proliferation 
Genes required for proliferation in Staphylococcus epidermis are identified according to the 
methods described above. 
25 EXAMPLE 32 

Identification of Genes Required for Mycobacterium tuberculosis Proliferation 
Genes required for proliferation in Mycobacterium tuberculosis are identified according to the 
methods described above. 

EXAMPLE 33 

30 Identification of Genes Required for Mycobacterium leprae Proliferation 

Genes required for proliferation in Mycobacterium leprae are identified according to the 
methods described above. 

EXAMPLE 34 

Identification of Genes Required for Treponema pallidum Proliferation 
3 5 Genes required for proliferation in Treponema pallidum are identified according to the 

methods described above. 
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EXAMPLE 35 

Identification of Genes Required for Bacillus anthracis Proliferation 
Genes required for proliferation in Bacillus anthracis are identified according to the methods 
described above. 
5 EXAMPLE 36 

Identification of Genes Required for Yersinia pestis Proliferation 
Genes required for proliferation in Yersinia pestis are identified according to the methods 
described above. 

EXAMPLE 37 

10 Identification of Genes Required for Clostridium botulinum Proliferation 

Genes required for proliferation in Clostridium botulinum are identified according to the 
methods described above. 

EXAMPLE 38 

Identification of Genes Required for Campylobacter jejuni Proliferation 
1 5 Genes required for proliferation in Campylobacter jejuni are identified according to the 

methods described above. 

EXAMPLE 39 

Identification of Genes Required for Chlamydia trachomatis Proliferation 
Genes required for proliferation in Chlamydia trachomatis are identified according to the 
20 methods described above. 

EXAMPLE 40 

Identification of Genes Required for Staphylococcus aureus Proliferation 
Genes required for proliferation in Staphylococcus aureus are identified according to the 
25 methods described above. 

EXAMPLE 41 

Identification of Genes Required for Salmonella tvphimurium Proliferation 
Genes required for proliferation in Salmonella typhimurium are identified according to the 
30 methods described above. 

EXAMPLE 42 

Identification of Genes Required for Klebsiella Pneumoniae Proliferation 
Genes required for proliferation in Klebsiella Pneumoniae are identified according to the 
35 methods described above. 
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EXAMPLE 43 

Identification of Genes Required for Pseudomonas aeruginosa Proliferation 
Genes required for proliferation in Pseudomonas aeruginosa are identified according to the 
methods described above. 

5 

EXAMPLE 44 

Identification of Genes Required for Enterococcus faecalis Proliferation 
Genes required for proliferation in Enterococcus faecalis are identified according to the 
methods described above. 

10 

Use of Isolated Exogenous Nucleic Acid Fragments as Antisense Antibiotics 

In addition to using the identified sequences to enable screening of molecule libraries to 
identify compounds useful to identify antibiotics, antisense nucleic acids complementary to the 
proliferation-required sequences or portions thereof, antisense nucleic acids complementary to 
15 homologous coding nucleic acids, or homologous antisense nucleic acids can be used as therapeutic 
agents. Specifically, the proliferation-required sequences or homolgous coding nucleic acids, or 
portions therof, in an antisense orientation or homologous antisense nucleic acids can be provided to 
an individual to inhibit the translation of a bacterial target gene or the processing, folding, or assembly 
into a protein/RNA complex of a nontranslated RNA. 

20 

EXAMPLE 45 

Generation of Antisense Therapeutics from Identified Exogenous Sequences 
Antisense nucleic acids complementary to the proliferation-required sequences described 
herein, or portions thereof, antisense nucleic acids complementary to homologous coding nucleic 

25 acids, or portions thereof, or homologous antisense nucleic acids or portions thereof can be used as 
antisense therapeutics for the treatment of bacterial infections or simply for inhibition of bacterial 
growth in vitro or in vivo. For example, the antisense therapeutics may be used to treat bacterial 
infections caused by Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, 

30 Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to inhibit the growth of these 
organisms. The antisense therapeutics may also be used to treat infections caused by or to inhibit 
the growth of Anaplasma marginale, Aspergillus fumigatus, Bacillus anihracis, Bacterioides 
fragilis Bordetella pertussis, Burkholderia cepacia, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 

35 Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatus, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidiodes immitis, Corynebacterium diptheriae, 
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Cryptococcus neoformans, Enterohacter cloacae, Enter ococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Listeria monocytogenes, Mycobacterium leprae, Mycobacterium tuberculosis, 
Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia aster oides, Pasteur ella haemolytica, 
5 Pasteurella multocida, Pneumocystis carinii, Proteus vulgaris, Pseudomonas aeruginosa, 
Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Staphylococcus aureus, Listeria monocytogenes, 
Moxarella catarrhalis, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus mutans, Treponema 

10 pallidum, Yersinia enterocolitica, Yersinia pestis or any species falling within the genera of any of 
the above species. In some embodiments of the present invention, the antisense therapuetics may 
be used to treat infection by or inhibit the growth of an organism other than E. coli. 

The therapy exploits the biological process in cells where genes are transcribed into 
messenger RNA (mRNA) that is then translated into proteins. Antisense RNA technology 

1 5 contemplates the use of antisense nucleic acids, including antisense oligonucleotides, 

complementary to a target gene that will bind to its target nucleic acid and decrease or inhibit the 
expression of the target gene. For example, the antisense nucleic acid may inhibit the translation or 
transcription of the target nucleic acid. In one embodiment, antisense oligonucleotides can be used 
to treat and control a bacterial infection of a cell culture containing a population of desired cells 

20 contaminated with bacteria. In another embodiment, the antisense oligonucleotides can be used to 
treat an organism with a bacterial infection. 

Antisense oligonucleotides can be synthesized from any of the sequences of the present 
invention using methods well known in the art. In a preferred embodiment, antisense 
oligonucleotides are synthesized using artificial means. Uhlmann & Peymann, Chemical Rev. 

25 90:543-584 (1990) review antisense oligonucleotide technology in detail. Modified or unmodified 
antisense oligonucleotides can be used as therapeutic agents. Modified antisense oligonucleotides 
are preferred. Modification of the phosphate backbones of the antisense oligonucleotides can be 
achieved by substituting the internucleotide phosphate residues with methylphosphonates, 
phosphorothioates, phosphoramidates, and phosphate esters. Nonphosphate internucleotide analogs 

30 such as siloxane bridges, carbonate brides, thioester bridges, as well as many others known in the 
art may also be used. The preparation of certain antisense oligonucleotides with modified 
internucleotide linkages is described in U.S. Patent No. 5,142,047. 

Modifications to the nucleoside units of the antisense oligonucleotides are also 
contemplated. These modifications can increase the half-life and increase cellular rates of uptake 

35 for the oligonucleotides in vivo. For example, a-anomeric nucleotide units and modified 

nucleotides such as 1,2-dideoxy-d-ribofuranose, l,2-dideoxy-l-phenylribofuranose,and N* r N 4 - 
ethano-5-methyl-cytosine are contemplated for use in the present invention. 
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An additional form of modified antisense molecules is found in peptide nucleic acids. 
Peptide nucleic acids (PNA) have been developed to hybridize to single and double stranded nucleic 
acids. PNA are nucleic acid analogs in which the entire deoxyribose-phosphate backbone has been 
exchanged with a chemically different, but structurally homologous, polyamide (peptide) backbone 
5 containing 2-aminoethyl glycine units . Unlike DNA, which is highly negatively charged, the PNA 

backbone is neutral. Therefore, there is much less repulsive energy between complementary strands in 
a PNA-DNA hybrid than in the comparable DNA-DNA hybrid, and consequently they are much more 
stable. PNA can hybridize to DNA in either a Watson/Crick or Hoogsteen fashion (Demidov et al., 
Proc. Natl. Acad. Sci. US.A. 92:2637-2641, 1995; Bgholm, Nature 365:566-568, 1993; Nielsen et al., 

10 Science 254:1497-1500, 199 1 ; Dueholm et al., New J. Chem, 21:19-31, 1997). 

Molecules called PNA "clamps" have been synthesized which have two identical PNA 
sequences joined by a flexible hairpin linker containing three 8-amino-3,6-dioxaoctanoic acid units. 
When a PNA clamp is mixed with a complementary homopurine or homopyrimidine DNA target 
sequence, a PNA-DNA-PN A triplex hybrid can form which has been shown to be extremely stable 

15 (Bentin et al., Biochemistry 35:8863-8869, 1996; Egholm et al., Nucleic Acids Res. 23:2 17-222, 1995; 
Griffith et al., J. Am. Chem. Soc. 117:83 1-832, 1995). 

The sequence-specific and high affinity duplex and triplex binding of PNA have been 
extensively described (Nielsen et al., Science 254:1497-1500, 1991; Egholm et al., J. Am. Chem. Soc. 
114:9677-9678, 1992; Egholm et al., Nature 365:566-568, 1993; Almarsson et al., Proc. Natl. Acad. 

20 Sci. USA. 90:9542-9546, 1993; Demidov et al., Proc. Natl. Acad. Sci. USA. 92:2637-2641, 1995). 
They have also been shown to be resistant to nuclease and protease digestion (Demidov et al., 
Biochem. Pharm. 48: 1 0 1 0- 1 3 1 3 , 1 994). PNA has been used to inhibit gene expression (Hanvey et al., 
Science 258: 1481- 1485, 1992; Nielsen et al., Nucl Acids. Res. 7 21:197-200, 1993; Nielsen et al., Gene 
149:139-145, 1994; Good & Nielsen, Science, 95: 2073-2076, 1998), to block restriction enzyme 

25 activity (Nielsen et al., supra. , 1 993), to act as an artificial transcription promoter (Mollegaard, Proc. 
Natl. Acad. Sci. U.S.A. 91:3892-3895, 1994) and as a pseudo restriction endonuclease (Demidov et al., 
Nucl Acids. Res. 21:2103-2107, 1993). Recently, PNA has also been shown to have antiviral and 
antitumoral activity mediated through an antisense mechanism (Norton, Nature Biotechnol, 14:615- 
619, 1996; Hirschman et al., J. Investig. Med. 44:347-35 1, 1996). PNAs have been linked to various 

30 peptides in order to promote PNA entry into cells (Basu et al., Bioconj. Chem. 8:481-488, 1997; 
Pardridgeet al., Proc. Natl Acad. Sci. USA. 92:5592-5596, 1995). 

The antisense oligonucleotides contemplated by the present invention can be administered 
by direct application of oligonucleotides to a target using standard techniques well known in the art. 
The antisense oligonucleotides can be generated within the target using a plasmid, or a phage. 

35 Alternatively, the antisense nucleic acid may be expressed from a sequence in the chromosome of 
the target cell. For example, a promoter may be introduced into the chromosome of the target cell 
near the target gene such that the promoter directs the transcription of the antisense nucleic acid. 
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Alternatively, a nucleic acid containing the antisense sequence operably linked to a promoter may 
be introduced into the chromosome of the target cell. It is further contemplated that the antisense 
oligonucleotides are incorporated in a ribozyme sequence to enable the antisense to specifically bind 
and cleave its target mRNA. For technical applications of ribozyme and antisense oligonucleotides see 
5 Rossi et al. s Pharmacol. Ther. 50(2):245-254, (1 991) . The present invention also contemplates 

using a retron to introduce an antisense oligonucleotide to a cell. Retron technology is exemplified 
by U.S. Patent No. 5,405,775. Antisense oligonucleotides can also be delivered using liposomes or 
by electroporation techniques which are well known in the art. 

The antisense nucleic acids described above can also be used to design antibiotic compounds 

1 0 comprising nucleic acids which function by intracellular triple helix formation. Triple helix 

oligonucleotides are used to inhibit transcription from a genome. The antisense nucleic acids can be 
used to inhibit cell or microorganism gene expression in individuals infected with such microorganisms 
or containing such cells. Traditionally, homopurine sequences were considered the most useful for 
triple helix strategies. However, homopyrimidine sequences can also inhibit gene expression. Such 

1 5 homopyrimidine oligonucleotides bind to the major groove at homopurine:homopyrimidine sequences. 
Thus, both types of sequences based on the sequences from Staphylococcus aureus, Salmonella 
typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi or homologous nucleic acids that are required for proliferation are contemplated for 

20 use as antibiotic compound templates. 

The antisense nucleic acids, such as antisense oligonucleotides, which are complementary 
to the proliferation-required nucleic acids from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or to 

25 homologous coding nucleic acids, or portions thereof, may be used to induce bacterial cell death or 
at least bacterial stasis by inhibiting target nucleic acid transcription or translation. Antisense 
oligonucleotides complementary to about 8 to 40 nucleotides of the proliferation-required nucleic 
acids described herein or homologous coding nucleic acids have sufficient complementarity to form 
a duplex with the target sequence under physiological conditions. 

30 To kill bacterial cells or inhibit their growth, the antisense oligonucleotides are applied to 

the bacteria or to the target cells under conditions that facilitate their uptake. These conditions 
include sufficient incubation times of cells and oligonucleotides so that the antisense 
oligonucleotides are taken up by the cells. In one embodiment, an incubation period of 7-10 days is 
sufficient to kill bacteria in a sample. An optimum concentration of antisense oligonucleotides is 

35 selected for use. 

The concentration of antisense oligonucleotides to be used can vary depending on the type 
of bacteria sought to be controlled, the nature of the antisense oligonucleotide to be used, and the 
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relative toxicity of the antisense oligonucleotide to the desired cells in the treated culture. 
Antisense oligonucleotides can be introduced to cell samples at a number of different concentrations 
preferably between lxlO" 10 M to lxl0 4 M. Once the minimum concentration that can adequately 
control gene expression is identified, the optimized dose is translated into a dosage suitable for use in 
5 vivo. For example, an inhibiting concentration in culture of lxlO" 7 translates into a dose of 

approximately 0.6 mg/kg body weight. Levels of oligonucleotide approaching 100 mg/kg body weight 
or higher may be possible after testing the toxicity of the oligonucleotide in laboratory animals. It is 
additionally contemplated that cells from the subject are removed, treated with the antisense 
oligonucleotide, and reintroduced into the subject. This range is merely illustrative and one of skill in 
10 the art are able to determine the optimal concentration to be used in a given case. 

After the bacterial cells have been killed or controlled in a desired culture, the desired cell 
population may be used for other purposes. 

EXAMPLE 46 

Use of Anti sense Oligonucleotides to Treat Contaminated Cell Cultures 
1 5 The following example demonstrates the ability of an Staphylococcus aureus, Salmonella 

typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, 
Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or 
Salmonella typhi antisense oligonucleotide or an antisense oligonucleotide complementary to a 
homologous coding nucleic acid, or portions thereof, to act as a bacteriocidal or bacteriostatic agent 
20 to treat a contaminated cell culture system. The application of the antisense oligonucleotides of the 
present invention are thought to inhibit the translation of bacterial gene products required for 
proliferation. The antisense nucleic acids may also inhibit the transcription, folding or processing 
of the target RNA. 

In one embodiment of the present invention, the antisense oligonucleotide may comprise a 
25 phosphorothioate modified nucleic acid comprising at least about 15, at least about 20, at least 
about 25, at least about 30, at least about 35, at least about 40, or more than 40 consecutive 
nucleotides of an antisense nucleic acid listed in Table IA. A sense oligodeoxynucleotide 
complementary to the antisense sequence is synthesized and used as a control. The 
oligonucleotides are synthesized and purified according to the procedures of Matsukura, et al., Gene 
30 72:343 (1988). The test oligonucleotides are dissolved in a small volume of autoclaved water and 
added to culture medium to make a 100 micromolar stock solution. 

Human bone marrow cells are obtained from the peripheral blood of two patients and 
cultured according standard procedures well known in the art. The culture is contaminated with 
Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
35 Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus influenzae, 

Helicobacter pylori, or Salmonella typhi or an organism containing a homologous nucleic acid and 
incubated at 37°C overnight to establish bacterial infection. 



-241- 



WO 01/70955 



PCT/US01/09180 



The control and antisense oligonucleotide containing solutions are added to the 
contaminated cultures and monitored for bacterial growth. After a 1 0 hour incubation of culture 
and oligonucleotides, samples from the control and experimental cultures are drawn and analyzed 
for the translation of the target bacterial gene using standard microbiological techniques well 
5 known in the art. The target Staphylococcus aureus, Salmonella typhimurium, Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Enter ococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi gene or an organism 
containing the homologous coding nucleic acid is found to be translated in the control culture 
treated with the control oligonucleotide, however, translation of the target gene in the experimental 
1 0 culture treated with the antisense oligonucleotide of the present invention is not detected or 

reduced, indicating that the culture is no longer contaminated or is contaminated at a reduced level. 

EXAMPLE 47 
Use of Antisense Oligonucleotides to Treat Infections 
A subject suffering from a Staphylococcus aureus, Salmonella typhimurium, Klebsiella 
15 pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus 
faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi infection or an 
infection with an organism containing a homologous coding nucleic acid is treated with the 
antisense oligonucleotide preparation above. The antisense oligonucleotide is provided in a 
pharmaceutically acceptable carrier at a concentration effective to inhibit the transcription or 
20 translation of the target nucleic acid. The present subject is treated with a concentration of 

antisense oligonucleotide sufficient to achieve a blood concentration of about 0.1-100 micromolar. 
The patient receives daily injections of antisense oligonucleotide to maintain this concentration for 
a period of 1 week. At the end of the week a blood sample is drawn and analyzed for the presence 
or absence of the organism using standard techniques well known in the art. There is no detectable 
25 evidence of Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Enterococcus faecalis, Escherichia coli, Enterococcus faecalis, Haemophilus 
influenzae, Helicobacter pylori, or Salmonella typhi or an organim containing a homologous coding 
nucleic acid and the treatment is terminated. 

Antisense nucleic acids complementary to a homologous coding nucleic acid or a portion 
30 thereof may be used in the preceding method to treat individuals infected with an organism 
containing the homologous coding nucleic acid. 

EXAMPLE 48 
Preparation and Use of Triple Helix Forming Oligonucleotides 
The sequences of proliferation-required nucleic acids, homologous coding nucleic acids, or 
35 homologous antisense nucleic acids are scanned to identify 10-mer to 20-mer homopyrimidine or 

homopurine stretches that could be used in triple-helix based strategies for inhibiting gene expression. 
Following identification of candidate homopyrimidine or homopurine stretches, their efficiency in 
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inhibiting gene expression is assessed by introducing varying amounts of oligonucleotides containing 
the candidate sequences into a population of bacterial cells that normally express the target gene. The 
oligonucleotides may be prepared on an oligonucleotide synthesizer or they may be purchased 
commercially from a company specializing in custom oligonucleotide synthesis. 
5 The oligonucleotides can be introduced into the cells using a variety of methods known to 

those skilled in the art, including but not limited to calcium phosphate precipitation, DEAE-Dextran, 
electroporation, liposome-mediatedtransfection or native uptake. 

Treated cells are monitored for a reduction in proliferation using techniques such as 
monitoring growth levels as compared to untreated cells using optical density measurements. The 
1 0 oligonucleotides that are effective in inhibiting gene expression in cultured cells can then be introduced 
in vivo using the techniques well known in that art at a dosage level shown to be effective. 

In some embodiments, the natural (beta) anomers of the oligonucleotide units can be replaced 
with alpha anomers to render the oligonucleotide more resistant to nucleases. Further, an intercalating 
agent such as ethidium bromide, or the like, can be attached to the 3' end of the alpha oligonucleotide 
1 5 to stabilize the triple helix. For information on the generation of oligonucleotides suitable for triple 
helix formation see Griffin et al. (Science 245:967-971 (1989)). 

EXAMPLE 49 

Identification of Bacterial Strains from Isolated Specimens by PCR 
Classical bacteriological methods for the detection of various bacterial species are time 

20 consuming and costly. These methods include growing the bacteria isolated from a subject in 

specialized medium, cultivation on selective agar medium, followed by a set of confirmation assays 
that can take from 8 to 10 days or longer to complete. Use of the identified sequences of the 
present invention provides a method to dramatically reduce the time necessary to detect and identify 
specific bacterial species present in a sample. 

25 In one exemplary method, bacteria are grown in enriched medium and DNA samples are 

isolated from specimens of, for example, blood, urine, stool, saliva or central nervous system fluid by 
conventional methods. A panel of PCR primers based on identified sequences unique to various 
species or types of cells or microorganisms are then utilized in accordance with Example 12 to amplify 
DNA of approximately 100-200 nucleotides in length from the specimen. A separate PCR reaction is 

3 0 set up for each pair of PCR primers and after the PCR reaction is complete, the reaction mixtures are 
assayed for the presence of PCR product. The presence or absence of bacteria from the species to 
which the PCR primer pairs belong is determined by the presence or absence of a PCR product in the 
various test PCR reaction tubes. 

Although the PCR reaction is used to assay the isolated sample for the presence of various 

3 5 bacterial species, other assays such as the Southern blot hybridization are also contemplated. 

Compounds which inhibit the activity or reduce the amount of gene products required for 
proliferation may be identified using rational drug design. These methods may be used with the 
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proliferation-required polypeptides described herein or homologous polypeptides. In such methods, 
the structure of the gene product is determined using methods such as x-ray crystallography, NMR, or 
computer modelling. Compounds are screened to identify those which have a structure which allows 
them to interact with the gene product. In some embodiments, the compounds are screened to identify 
5 those which have structures which allow them to interact with regions of the gene product which are 
important for its activity. For example, the compounds may be screened to identify those which have 
structures which allow them to bind to the active site of the gene product to inhibit its activity. For 
example, the compound may be a suicide substrate which binds to the active site with high affinity, 
thereby preventing the gene product from acting on its natural substrate. Alternatively, the compound 
1 0 may bind to a region of the gene product which is involved in complex formation with other 
biomolecules. In such instances, the activity of the gene product is inhibited by blocking the 
interaction between the gene product and other members of the complex. 

Thus, one embodiment of the present invention comprises a method of using a crystal of the 
gene products of the present invention and/or a dataset comprising the three-dimensional 
15 coordinates obtained from the crystal in a drug-screening assay. The present invention also 

includes agents (modulators or drugs) that are identified by the methods of the present invention, 
along with the method of using agents (modulators or drugs) identified by a method of the present 
invention, for inhibiting the activity of or modulating the amount of an essential gene product. The 
present invention also includes crystals comprising the gene products of the present invention or 
20 portions thereof. 

In some embodiments of the present invention, the three-dimensional structure of the 
polypeptides required for proliferation is determined using X-ray crystallography or NMR. The 
coordinates of the determined structure are used in computer-assisted modeling programs to 
identify compounds that bind to and/or modulate the activity or amount of the encoded polypeptide. 
25 The method may include the following steps; 1 ) the generation of high-purity crystals of the 
encoded recombinant (or endogenous) polypeptide for analysis; 2) determination of the three- 
dimensional structure of the polypeptide; and, 3) the use of computer-assisted "docking" programs 
to analyze the molecular interaction of compound structure and the polypeptide (i.e., drug 
screening). 

30 General methods for performing each of the above steps are described below and are also 

well known to those of skill in the art. Any method known to those of skill in the art, including 
those described herein, may be employed for generating the three-dimensional structure for each 
identified essential gene product and its use in the drug- screening assays. 

Crystals of the gene products required for proliferation may be obtained as follows. Under 

35 certain conditions, molecules condense from solution into a highly-ordered crystalline lattice, which 
is defined by a unit cell, the smallest repeating volume of the crystalline array. The contents of 
such a cell can interact with and diffract certain electromagnetic and particle waves (e.g., X-rays, 
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neutron beams, electron beams etc.). Due to the symmetry of the lattice, the diffracted waves 
interact to create a diffraction pattern. By measuring the diffraction pattern, crystallographers are 
able to reconstruct the three-dimensional structure of the atoms in the crystal. 

Any method known to those of skill in the art, including those set forth below, may be 
5 employed to prepare high-purity crystals . For example, crystals of the product of the identified 
essential gene can be grown by a number of techniques including batch crystallization, vapor 
diffusion (either by sitting drop or hanging drop) and by microdialysis. Seeding of the crystals in 
some instances is required to obtain X-ray quality crystals. Standard micro and/or macro seeding of 
crystals may therefore be used. Exemplified below is the hanging-drop vapor diffusion procedure. 
10 Hanging drops of an essential gene product (2.5 10 mg/ml) in 20 mM Tris, pH=8.0, 100 mM 

NaCl are mixed with an equal amount of reservoir buffer containing 2.7-3.2 M sodium formate and 
100 mM Tris buffer, pH=8.0, and kept at 4°C. Crystal showers may appear after 1-2 days with large 
single crystals growing to full size (0.3 X 0.3 X 0.15 mm 3 ) within 2-3 weeks. Crystals are harvested 
in 3 .5 M sodium formate and 100 mM Tris buffer, pH=8.0 and cryoprotected in 3.5 M sodium 
1 5 formate, 1 00 mM Tris buffer, pH=8.0, 1 0% (w/v) sucrose, and 1 0% (v/v) ethylene glycol before 
flash freezing in liquid propane. In some embodiments, the crystal may be obtained using the 
methods described in U.S. Patent No. 5,869,604. The method involves (a) contacting a mixture 
containing uncrystallized polypeptides with an exogenous nucleating agent that has an areal lattice 
match of at least 90.4% to the polypeptide,(b) crystallizing the polypeptides, thereby forming at 
20 least one crystal of the polypeptide attached to the nucleating agent, the attached crystal being of a 
high purity, and at least one polypeptide crystal unattached to the nucleating agent, the unattached 
crystal being of a lower purity than the attached crystal, and (c) separating the crystal attached to 
the nucleating agent from the crystal unattached to the nucleating agent. The crystallized 
polypeptide may also be purified from contaminants by (a) contacting a mixture containing 
25 uncrystallized polypeptides and a contaminant with an exogenous nucleating agent that has an areal 
lattice match of at least 90.4% to the polypeptide, (b) crystallizing the polypeptides, thereby 
forming at least one crystal of the polypeptide attached to the nucleating agent, the attached crystal 
being of a high purity and produced in a high yield, and at least one crystal unattached to the 
nucleating agent, the unattached crystal being of a lower purity than the attached crystal, and (c) 
30 separating the crystal attached to the nucleating agent from the crystal unattached to the nucleating 
agent. 

Once a crystal of the present invention is grown, X-ray diffraction data can be collected 
using methods familiar to those skilled in the art. Therefore, any person with skill in the art of 
protein crystallization having the present teachings and without undue experimentation can 
35 crystallize a large number of alternative forms of the essential gene products from a variety of 

different organisms, or polypeptides having conservative substitutions in their amino acid sequence. 
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A crystal lattice is* defined by the symmetry of its unit cell and any structural motifs the unit 
cell contains. For example, there are 230 possible symmetry groups for an arbitrary crystal lattice, 
while the unit cell of the crystal lattice group may have an arbitrary dimension that depends on the 
molecules making up the lattice. Biological macromolecules, however, have asymmetric centers 
5 and are limited to 65 of the 230 symmetry groups. See Cantor et al., Biophysical Chemistry, Vol. 
in, W. H. Freeman & Company (1980). 

A crystal lattice interacts with electromagnetic or particle waves, such as X-rays or electron 
beams respectively, that have a wavelength with the same order of magnitude as the spacing 
between atoms in the unit cell. The diffracted waves are measured as an array of spots on a 

10 detection surface positioned adjacent to the crystal. Each spot has a three-dimensional position, hkl, 
and an intensity, I(hkl), both of which are used to reconstruct the three-dimensional electron density 
of the crystal with the so-called Electron Density Equation. The Electron Density Equation states 
that the three-dimensional electron density of the unit cell is the Fourier transform of the structure 
factors. Thus, in theory, if the structure factors are known for a sufficient number of spots in the 

1 5 detection space, then the three-dimensional electron density of the unit cell could be calculated 
using the Electron Density Equation. 

In some embodiments of the present invention, an image of a crystal of a gene product 
required for proliferation or a portion thereof is obtained with the aid of a digital computer and the 
crystal's diffraction pattern as described in U.S. Patent No. 5,353,236. The diffraction pattern 

20 contains a plurality of reflections, each having an associated resolution. The image is obtained by 
(a) converting the diffraction pattern of the crystal into computer usable normalized amplitudes, the 
pattern being produced with a diffractometer; (b) determining from the diffraction pattern a 
dimension of a unit cell of the crystal; (c) providing an envelope defining the region of the unit cell 
occupied by the gene product or portion thereof in the crystal; (d) distributing a collection of 

25 scattering bodies within said envelope, the collection of scattering bodies having various 

arrangements, each of which has an associated pattern of Fourier amplitudes; (e) condensing the 
collection of scattering bodies to a condensed arrangement that results in a high correlation between 
a diffraction pattern and the pattern of Fourier amplitudes for said collection of scattering bodies; 
(f) determining the phase associated with at least one of the reflections of said diffraction pattern 

30 from the condensed arrangement of scattering bodies; (g) calculating an electron density 

distribution of the gene product or portion thereof within the unit cell from the phase determined in 
procedure f; and (h) displaying a graphical image of the gene product or portion thereof constructed 
from said electron density distribution. 

The crystals of the gene products required for proliferation may be used in drug screening 

35 methods such as those described in U.S. Patent Number 6,156,526. Briefly, in such methods, a 
compound which inhibits the formation of a complex comprising the gene product or a portion 
thereof is identified as follows. A set of atomic coordinates defining the three-dimensional 
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structure of a complex including the gene product of interest or a portion thereof are determined. A 
potential compound that binds to the gene product or a portion thereof involved in complex 
formation is selected using the atomic coordinates obtained above. The compound is contacted 
with the gene product or portion thereof and its binding partner(s) in the complex under conditions 
5 which would permit the complex to form in the absence of the potential compound. The binding 
affinity of the gene product or portion thereof for its binding partner(s) is determined and a potential 
compound is identified as a compound that inhibits the formation of the complex when there is a 
decrease in the binding affinity of the gene product or portion thereof for its binding partner(s). 
In some embodiments of the present invention, the three dimensional structure of the 

1 0 essential gene product is determined and potential agonists and/or potential antagonists are designed 
with the aid of computer modeling [Bugg et al. 9 Scientific American, Dec: 92-98 (1993); West et 
al., TIPS, 16:67-74 (1995); Dunbrack et al., Folding & Design, 2:27-42 (1997)]. 

Computer analysis may be performed with one or more of the computer programs 
including: QUANTA, CHARMM, INSIGHT, SYBYL, MACROMODEL and ICM [Dunbrack et 

1 5 al., Folding & Design, 2:27-42 (1 997)] . In a further embodiment of this aspect of the invention, an 
initial drug- screening assay is performed using the three-dimensional structure so obtained, 
preferably along with a docking computer program. Such computer modeling can be performed 
with one or more Docking programs such as FlexX, DOC, GRAM and AUTO DOCK [Dunbrack et 
al., Folding & Design, 2:27-42 (1997)]. 

20 It should be understood that for each drug screening assay provided herein, a number of 

iterative cycles of any or all of the steps may be performed to optimize the selection. The drug 
screening assays of the present invention may use any of a number of means for determining the 
interaction between an agent or drug and an essential gene product. 

In some embodiments of the present invention, a drug can be specifically designed to bind 

25 to an essential gene product of the present invention through NMR based methodology. [Shuker et 
al., pi Science 274:153 1-1534 (1996).] NMR spectra may be recorded using devices familiar to 
those skilled in the art, such as the Varian Unity Plus 500 and unity 600 spectrometers, each 
equipped with a pulsed-field gradient triple resonance probe as analyzed as described in Bagby et 
al., [Cell 82:857-867 (1995)]. Sequential resonance assignments of backbone 1 H, - 15 N, and . I3 C 

30 atoms may be made using a combination of triple resonance experiments similar to those previously 
described [Bagby et al., Biochemistry, 33:2409-2421 (1994a)], except with enhanced sensitivity 
[Muhandiram and Kay, J. Magn. Reson., 103: 203-216 (1994)] and minimal H 2 0 saturation [Kay et 
al., J. Magn. Reson., 109:129-133 (1994)]. Side chain l H and 13 C assignments may be made using 
HCCH-TOCSY [Bax et al., J. Magn. Reson., 87:620-627 (1990)] experiments with mixing times of 

35 8 ms and 1 6 ms.in solution but need not be included in structure calculations. Nuclear Overhauser 
effect (NOE) cross peaks in two-dimensional 1 H— ] H NOE spectroscopy (NOESY), three- 
dimensional 13 N-edited NOESY-HSQC [Zhang et al., J. Biomol, NMR, 4:845-858 (1994)] and 
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three-dimensional simultaneous acquisition 15 N/ 13 C-edited NOE [Pascal et al., J. Magn. Reson., 
103:197-201 (1994)] spectra may be obtained with 100 ms NOE mixing times. Standard pseudo- 
atom distance corrections [Wuthrich et al., J. Mol. Biol., 169:949-961 (1983)] may be incorporated 
to account for center averaging. An additional 0.5 .ANG. may be added to the upper limits for 
5 distances involving methyl groups [Wagner et al., J. Mol. Biol., 196:61 1-639 (1987); Clore et al., 
Biochemistry, 26:8012-8023 (1987)]. 

The structures can be calculated using a simulated annealing protocol [Nilges et al., In 
computational Aspects of the Study of Biological Macromolecules by Nuclear Magnetic Resonance 
Spectroscopy, J. C. Hoch, F. M. Poulsen, and C. Redfield, eds., New York: Plenum Press, pp. 451- 

10 455 (1991)] within X-PLOR [Brunger, X-PLOR Manual, Version 3.1, New Haven, Conn.: 
Department of Molecular Biophysics and Biochemistry, Yale University (1993)] using the 
previously described strategy [Bagby et al., Structure, 2:107-122 (1994b)]. Interhelical anges may 
be calculated using a program written by K. Yap. Accessible surface areas were calculated using the 
program Naccess, available from Prof. J. Thornton, University College, London. 

1 5 Compounds capable of reducing the activity or amount of gene products required for 

cellular proliferation may be identified using the methods described in US Pat. No. 6,077,682. 
Briefly, the three-dimensional structure of the gene product or portion thereof may be used in a 
drug screening assay by (a) selecting a potential drug by performing rational drug design with the 
three-dimensional structure determined from one or more sets of atomic coordinates of the gene 

20 product or portion thereof in conjunction with computer modeling; (b) contacting the potential drug 
with a polypeptide comprising the gene product or portion thereof and (c) detecting the binding of 
the potential drug with said polypeptide; wherein a potential drug is selected as a drug if the 
potential drug binds to the polypeptide. In some methods, the three-dimensional structure of the 
gene product or portion thereof is used in a drug screening assay involving (a) selecting a potential 

25 drug by performing structural based rotational drug design with the three-dimensional structure of 
the gene product or portion thereof; wherein said selecting is performed in conjunction with 
computer modeling; (b) contacting the potential drug with a polypeptide comprising the gene 
product or portion thereof in the presence of a substrate of the gene product; wherein in the absence 
of the potential drug the substrate is acted upon by the gene product; and (c) determining the extent 

30 to which the gene product acted upon the substrate; wherein a drug is selected when a decrease in 
the action of the gene product on the substrate is determined in the presence of the potential drug 
relative to in its absence. In some embodiments, the preceding method further involves(d) 
contacting the potential drug with the gene product or portion thereof for NMR analysis; wherein a 
binding complex forms between the potential drug and said gene product or portion thereof for 

3 5 NMR analysis; wherein the gene product or portion thereof for NMR analysis comprises a 

conservative amino acid substitution; (e) determining the three-dimensional structure of the binding 
complex by NMR; and (f) selecting a candidate drug by performing structural based rational drug 
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design with the three-dimensional structure determined for the binding complex; wherein said 
selecting is performed in conjunction with computer modeling; (g) contacting the candidate drug 
with a second polypeptide comprising the gene product or portion thereof in the presence of a 
substrate of the gene product or portion thereof; wherein in the absence of the candidate drug the 
5 substrate is acted upon by the second polypeptide; and (h) determining the amount of action of the 
second polypeptide on the substrate; wherein a drug is selected when a decrease in the amount of 
action of the second polypeptide is determined in the presence of the candidate drug relative to in 
its absence. 

Once the three-dimensional structure of a crystal comprising an essential gene product is 

10 determined, a potential modulator of its activity, can be examined through the use of computer 

modeling using a docking program such as FlexX, GRAM, DOCK, or AUTODOCK [Dunbrack et 
al., 1997, supra], to identify potential modulators. This procedure can include computer fitting of 
potential modulators to the polypeptide or fragments thereof to ascertain how well the shape and the 
chemical structure of the potential modulator will bind. Computer programs can also be employed 

15 to estimate the attraction, repulsion, and steric hindrance of the two binding partners (e.g., the 

essential gene product and a potential modulator). Generally the tighter the fit, the lower the steric 
hindrances, and the greater the attractive forces, the more potent the potential modulator since these 
properties are consistent with a tighter binding constant. Furthermore, the more specificity in the 
design of a potential drug the more likely that the drug will not interact as well with other proteins. 

20 This will minimize potential side-effects due to unwanted interactions with other proteins. 

Compound and compound analogs can be systematically modified by computer modeling 
programs until one or more promising potential analogs is identified. In addition systematic 
modification of selected analogs can then be systematically modified by computer modeling 
programs until one or more potential analogs are identified. Such analysis has been shown to be 

25 effective in the development of HIV protease inhibitors [Lam et al., Science 263:380-384 (1994); 
Wlodawer et al., Ann. Rev. Biochem. 62:543-585 (1993); Appelt, Perspectives in Drug Discovery 
and Design 1:23-48 (1993); Erickson, Perspectives in Drug Discovery and Design 1:109-128 
(1993)]. Alternatively a potential modulator could be obtained by initially screening a random 
peptide library produced by recombinant bacteriophage for example, [Scott and Smith, Science, 

30 249:386-390 (1990); Cwirla et al., Proc. Natl. Acad. Sci., 87:6378-6382 (1990); Devlin et al., 
Science, 249:404-406 (1990)]. A peptide selected in this manner would then be systematically 
modified by computer modeling programs as described above, and then treated analogously to a 
structural analog. 

Example 45 describes computer modelling of the structures of gene products required for 
35 proliferation. 
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EXAMPLE 50 

Determination of the Structure of Gene Products Required for Proliferation Using Computer Modelling 
Three dimensional models were built by applying computer modelling methods to some of 
the gene products required for proliferation of Staphylococcus aureus using the amino acid 
5 sequences of the encoded proteins as follows. Sir Tom BlundelPs program COMPOSER as 

provided by Tripos Associates in their BIOPOLYMER module to SYBYL was used to build the 
models. Skolnik's method of topology fingerprinting as implemented in Matchmaker was used to 
score the average mutation free energy. This number is in Boltzmans (units of kT) and should be 
negative (the more negative, the better the model. 

1 0 Composer uses a Needleman Wunsch alignment with jumbling to find significant 

alignments. The reported parameters are percent identity and significance as measured from the 
jumbling. Those matches which were 30% identical and had a significance greater that 4 on the 
scale were judged to be good candidates for model building templates. If no three dimensional 
structures met these criteria, then a BLAST search was . conducted against the most recent PDB 

15 sequence database. Any significant hits discovered in this manner were then added to the binary 
protein structure database and the candidate search was repeated in the manner discussed above. 

In the next phase, Composer assigned structurally conserved and structurally variable 
regions and built the backbone structure and then searched the database for structures of the 
variable loops. These were then spliced in and a model of the protein resulted. Any loops (variable 

20 regions) which were unassignable were manually built and refined with a combination of dynamics. 

The structure was then refined. Hydrogen atoms were added and a non-active aggregate 
was defined. lOOOpS of dynamics using AMBER ALL- ATOM and Kollman charges are 
performed. Next a minimization cycle of up 5000 steepest decent steps were performed and then 
the aggregate was thawed and the process was repeated on the entire protein. 

25 The resulting structure was then validated in MATCHMAKER. The topologicaly scanned 

free energy determined from empirically derived protein topologies was computed and the average 
energy/residue is reported in Boltzamans was reported. As this number represents a free energy the 
more negative it is the more favorable it is. 

Sixty six proteins required for the proliferation of Staphylococcus aureus were modelled as 

30 described above. MATCHMAKER energies were computed for these. The distribution of the 
models built by class is shown in the table below. 
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Class i fi c ati o n 


Number of Models 


Average ly/TatrfimnVpr 
Enersv 


Acylases 


1 


-0.10 


Dehydrogenases 


3 


-0.12 


DNA Related 


3 


-0.12 


Heat Shock Protein 


2 


-0.16 


Hydrolases 


3 


-0.16 


Isomerases 


1 


0.05 


'Ligases 


7 


-0.07 


Lyases 


1 


-0.09 


Membrane Anchored 


1 


-0.12 


Misc 


18 


-0.21 


Oxidoreductases 


6 


-0.09 


Proteases 


1 


-0.03 


Ribosome 


3 


-0.11 


Synthases 


4 


-0.14 


Transferases 


6 


-0.12 



Table 1 . Distribution of models built with their MATCHMAKER energies in kT 

The validity of the above method was confirmed using FtsZ. In the case of FtsZ, a crystal 
5 structure from M. Janeschi was available. Examination of the gross structural features determined 
using the above modelling showed all of the folds in the correct place, although there were some 
minor differences from the structure determined by x-ray crystallography. 

EXAMPLE 51 
FUNCTIONAL COMPLEMENTATION 

1 0 In another embodiment, gene products whose activities may be complemented by a 

proliferation-required gene product from Staphylococcus aureus, Salmonella typhimurium, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus faecalis, Escherichia coli, 
Enterococcus faecalis, Haemophilus influenzae, Helicobacter pylori, or Salmonella typhi or 
homologous polypeptides are identified using merodiploids, created by introducing a plasmid or 

1 5 Bacterial Artificial Chromosome into an organism having a mutation in the essential gene which 
reduces or eliminates the activity of the gene product. In some embodiments, the mutation may be 
a conditional mutation, such as a temperature sensitive mutation, such that the organism proliferates 
under permissive conditions but is unable to proliferate under non-permissive conditions in the 
absence of complementation by the gene on the plasmid or Bacterial Artificial Chromosome. 

20 Alternatively, duplications may be constructed as described in Roth et al. (1987) Biosynthesis of 
Aromatic Amino Acids in Escherichia coli and Salmonella typhimurium, F. C. Neidhardt, ed., 
American Society for Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those 
skilled in the art. 



25 



Table VIII provides a cross reference for SEQ ID NOs. of the nucleotide sequences 
discussed herein and the SEQ ID NOs. of the polypeptides encoded by these nucleotide. 
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Nucleotide SeqED 


Protein SeqID 


5916 


10013 


5917 


10014 


5918 


10015 


5919 


10016 


5920 


10017 


5921 


10018 


con 


10019 


5923 


10020 


5924 


10021 


5925 


10022 


5926 


10023 


5927 


10024 


5928 


10025 


5929 


10026 


5930 


10027 


5931 


10028 


5932 


10029 


5933 


10030 


5934 


10031 


5935 


10032 


5936 


10033 


5937 


10034 


5938 


10035 


5939 


10036 


5940 


10037 


5941 


10038 


5942 


10039 


5943 


10040 


5944 


10041 


5945 


10042 


5946 


10043 


5947 


10044 


5948 


10045 


5949 


10046 


5950 


10047 


5951 


10048 


5952 


10049 


5953 


10050 


5954 


10051 


5955 


10052 


J7JO 




5957 


10054 


5958 


10055 


5959 


10056 


5960 


10057 


5961 


10058 


5962 


10059 



Nucleotide SeqID 


Protein SeqID 


5963 


10060 


5964 


10061 


5965 


10062 


5966 


10063 


5967 


10064 


5968 


10065 


5969 


10066 


5970 


10067 


5971 


10068 


5972 


10069 


5973 


10070 


5974 


10071 


5975 


10072 


5976 


10073 


5977 


10074 


5978 


10075 


5979 


10076 


5980 


10077 


5981 


10078 


5982 


10079 


5983 


10080 


5984 


10081 


5985 


10082 


5986 


10083 


5987 


10084 


5988 


10085 


5989 


10086 


5990 


10087 


5991 


10088 


5992 


10089 


5993 


10090 


5994 


10091 


5995 


10092 


5996 


10093 


5997 


10094 


5998 


10095 


5999 


10096 


6000 


10097 


6001 


10098 


6002 


10099 


OUUj 


minn 

IVIUU 


6004 


10101 


6005 


10102 


6006 


10103 


6007 


10104 


6008 


10105 


6009 


10106 
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Nucleotide SeqID 


Protein SeqID 


6010 


10107 


6011 


10108 


6012 


10109 


6013 


10110 


6014 


10111 


6015 


10112 


6016 


10113 


6017 


10114 


6018 


10115 


6019 


10116 


6020 


10117 


6021 


10118 


6022 


10119 


6023 


10120 


6024 


10121 


6025 


10122 


6026 


10123 


6027 


10124 


6028 


10125 


6029 


10126 


6030 


10127 


6031 


10128 


6032 


10129 


6033 


10130 


6034 


10131 


6035 


10132 


6036 


10133 


6037 


10134 


6038 


10135 


6039 


10136 


6040 


10137 


6041 


10138 


6042 


10139 


6043 


10140 


6044 


10141 


6045 


10142 


6046 


10143 


6047 


10144 


6048 


10145 


6049 


10146 


6050 


10147 


6051 


10148 


6052 


10149 


6053 


10150 


6054 


10151 


6055 


10152 


6056 


10153 


6057 


10154 



Nucleotide SeqID 


Protein SeqID 


6058 


10155 


6059 


10156 


6060 


10157 


6061 


10158 


6062 


10159 j 


6063 


10160 


6064 


10161 


6065 


10162 


6066 


10163 


6067 


10164 


6068 


10165 


6069 


10166 


6070 


10167 


6071 


10168 


6072 


10169 


6073 


10170 


6074 


10171 


6075 


10172 


6076 


10173 


6077 


10174 


6078 


10175 


6079 


10176 


6080 


10177 


6081 


10178 


6082 


10179 


6083 


10180 


6084 


10181 


6085 


10182 


6086 


10183 


6087 


10184 


6088 


10185 


6089 


10186 


6090 


10187 


6091 


10188 


6092 


10189 


6093 


10190 


6094 


10191 


6095 


10192 


6096 


10193 


6097 


10194 


6098 


10195 


6099 


10196 


6100 


10197 


6101 


10198 


6102 


10199 


6103 


10200 


6104 


10201 


6105 


10202 
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6106 


10203 


6107 


10204 


6108 


10205 


6109 


10206 


6110 


10207 


611 1 


10208 


6112 


10209 


6113 


10210 


6114 


10211 


6115 


10212 


6116 


10213 


61 17 


10214 


6118 


10215 


61 19 


10216 


6120 


10217 


6121 


10218 


6122 


10219 


6123 


10220 


6124 


10221 


6125 


10222 


6126 


10223 


6127 


10224 


6128 


10225 


6129 


10226 


6130 


10227 


6131 


10228 


6132 


10229 


6133 


10230 


6134 


10231 


6135 


10232 


6136 


10233 


6137 


10234 


6138 


10235 


6139 


10236 


6140 


10237 


6141 


10238 


6142 


10239 


6143 


10240 


6144 


10241 


6145 


10242 


6146 


10243 


6147 


10244 


6148 


10245 


6149 


10246 


6150 


10247 


6151 


10248 


6152 


10249 


6153 


10250 



rN llllCULIUl OUIJ \\J 


Prnfoin C*»/-«TT\ 

jr ruiem o€CJ.llj 


6154 


10251 


6155 


10252 


6156 


10253 


6157 


10254 


6158 


10255 


6159 


10256 


6160 


10257 


6161 


10258 


6162 


10259 


6163 


10260 


6164 


10261 


6165 


10262 


6166 


10263 


6167 


10264 


6168 


1 UZOJ 


6169 


10266 


6170 


10267 


6171 


10268 


6172 


10269 


6173 


10270 


6174 


10271 


6175 


10272 


6176 


10273 


6177 


10274 


6178 


1 0275 


6179 


1UZ /O 


6180 


10277 


6181 


10278 


6182 


10279 


6183 


10280 


6184 


10281 


6185 


10282 


6186 


10283 


6187 


10284 


6188 


10285 


6189 


10286 


6190 


10287 


6191 


10288 


6192 


10289 


6193 


10290 


6194 i 


10291 


6195 


10292 


6196 


10293 


6197 


10294 


6198 


10295 


6199 


10296 


6200 


10297 


6201 


10298 
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Nucleotide SeqID 


Protein SeqID 


6202 


10299 


6203 


10300 


6204 


10301 


6205 


10302 


6206 


10303 


6207 


10304 


6208 


10305 


6209 


10306 


6210 


10307 


6211 


10308 


6212 


10309 


6213 


10310 


6214 


10311 


6215 


10312 


6216 


10313 


6217 


10314 


6218 


10315 


6219 


10316 


6220 


10317 


6221 


10318 


6222 


10319 


6223 


10320 


6224 


10321 


6225 


10322 


6226 


10323 


6227 


10324 


6228 


10325 


6229 


10326 


6230 


10327 


6231 


10328 


6232 


10329 


6233 


10330 


6234 


10331 


6235 


10332 


6236 


10333 


6237 


10334 


6238 


10335 


6239 


10336 


6240 


10337 


6241 


10338 


6242 


10339 


6243 


10340 


6244 


10341 


6245 


10342 


6246 


10343 


6247 


10344 


6248 


10345 


6249 


10346 



Nucleotide SeqID 


Protein SeqID 


6250 


10347 


6251 


10348 


6252 


10349 


6253 


10350 


6254 


10351 


6255 


10352 


6256 


10353 


6257 


10354 


6258 


10355 


6259 


10356 


6260 


10357 


6261 


10358 


6262 


10359 


6263 


10360 


6264 


10361 


6265 


10362 


6266 


10363 


6267 


10364 


6268 


10365 


6269 


10366 


6270 


10367 


6271 


10368 


6272 


10369 


6273 


10370 


6274 


10371 


6275 


10372 


6276 


10373 


6277 


10374 


6278 


10375 


6279 


10376 


6280 


10377 


6281 


10378 


6282 


10379 


6283 


10380 


6284 


10381 


6285 


10382 


6286 


10383 


6287 


10384 


6288 


10385 


6289 


10386 


6290 


10387 


6291 


10388 


6292 


10389 


6293 


10390 


6294 


10391 


6295 


10392 


6296 


10393 


6297 


10394 
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Nucleotide SeqlD 


Protein SeqlD 


6298 


10395 


6299 


10396 


6300 


10397 


6301 


10398 


6302 


10399 


6303 


10400 


6304 


10401 


6305 


10402 


6306 


10403 


6307 


10404 


6308 


10405 


6309 


10406 


6310 


10407 


6311 


10408 


6312 


10409 


6313 


10410 


6314 


10411 


6315 


10412 


6316 


10413 


6317 


10414 


6318 


10415 


6319 


10416 


6320 


10417 


6321 


10418 


6322 


10419 


6323 


10420 


6324 


10421 


6325 


10422 


6326 


10423 


6327 


10424 


6328 


10425 


6329 


10426 


6330 


10427 


6331 


10428 


6332 


10429 


6333 


10430 


6334 


10431 


6335 


10432 


6336 


10433 


6337 


10434 


6338 


10435 


6339 


10436 


6340 


10437 


6341 


10438 


6342 


10439 


6343 


10440 


6344 


10441 


6345 


10442 



Nucleotide SeqlD 


Protein SeqlD 


6346 


10443 


6347 


10444 


6348 


10445 


6349 


10446 


6350 


10447 


6351 


10448 


6352 


10449 


6353 


10450 


6354 


10451 


6355 


10452 


6356 


10453 


6357 


10454 


6358 


10455 


6359 


10456 


6360 


10457 


6361 


10458 


6362 


10459 


6363 


10460 


6364 


10461 


6365 


10462 


6366 


10463 


6367 


10464 


6368 


10465 


6369 


10466 


6370 


10467 


6371 


10468 


6372 


10469 


6373 


10470 


6374 


10471 


6375 


10472 


6376 


10473 


6377 


10474 


6378 


10475 


6379 


10476 


6380 


10477 


6381 


10478 


6382 


10479 


6383 


10480 


6384 


10481 


6385 


10482 


6386 


10483 


6387 


10484 


6388 


10485 


6389 


10486 


6390 


10487 


6391 


10488 


6392 


10489 


6393 


10490 
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Nucleotide SeqID 


Protein SeqED 


6394 


10491 


6395 


10492 


6396 


10493 


6397 


10494 


6398 


10495 


6399 


10496 


6400 


10497 


6401 


10498 


6402 


10499 


6403 


10500 


6404 


10501 


6405 


10502 


6406 


10503 


6407 


10504 


6408 


10505 


6409 


10506 


6410 


10507 


6411 


1050S 


6412 


10509 


6413 


10510 


6414 


10511 


6415 


10512 


6416 


10513 


6417 


10514 


6418 


10515 


6419 


10516 


6420 


10517 


6421 


10518 


6422 


10519 


6423 


10520 


6424 


10521 


6425 


10522 


6426 


10523 


6427 


10524 


6428 


10525 


6429 


10526 


6430 


10527 


6431 


10528 


6432 


10529 


6433 


10530 


6434 


10531 


6435 


10532 


6436 


10533 


64^> / 


10534 


6438 


10535 


6439 


10536 


6440 


10537 


6441 


10538 



Nucleotide SeqID 


Protein SeqID 


6442 


10539 


6443 


10540 


6444 


10541 


6445 


10542 


6446 


10543 


6447 


10544 


6448 


10545 


6449 


10546 


6450 


10547 


6451 


10548 


6452 


10549 


6453 


10550 


6454 


10551 


6455 


10552 


6456 


10553 


6457 


10554 


6458 


10555 


6459 


10556 


6460 


10557 


6461 


10558 


6462 


10559 


6463 


10560 


6464 


10561 


6465 


10562 ; 


6466 


10563 


6467 


10564 


6468 


10565 


6469 


10566 


6470 


10567 


6471 


10568 


6472 


10569 


6473 


10570 


6474 


10571 


6475 


10572 


6476 


10573 


6477 


10574 


6478 


10575 


6479 


10576 


6480 


10577 


6481 


10578 


6482 


10579 


6483 


1O5S0 


6484 


10581 


6485 


10582 


6486 


10583 


6487 


10584 


6488 


10585 


6489 


10586 
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Nucleotide SeqID 


Protein SeqID 


6490 


10587 


6491 


105S8 


6492 


10589 


6493 


10590 


6494 


10591 


6495 


10592 


6496 


10593 


6497 


10594 


6498 


10595 


6499 


10596 


6500 


10597 


6501 


10598 


6502 


10599 


6503 


10600 


6504 


10601 


6505 


10602 


6506 


10603 


6507 


10604 


6508 


10605 


6509 


10606 


6510 


10607 


6511 


10608 


6512 


10609 


6513 


10610 


6514 


10611 


6515 


10612 


6516 


10613 


6517 


10614 


6518 


10615 


6519 


10616 


6520 


10617 


6521 


10618 


6522 


10619 


6523 


10620 


6524 


10621 


6525 


10622 


6526 


10623 


6527 


10624 


6528 


10625 


6529 


10626 


6530 


10627 


6531 


10628 


6532 


10629 


6533 


10630 


6534 


10631 


6535 


10632 


6536 


10633 


6537 


10634 



Nucleotide SeqID 


Protein SeqID 


6538 


10635 


6539 


10636 


6540 


10637 


6541 


10638 


6542 


10639 


6543 


10640 


6544 


10641 


6545 


10642 


6546 


10643 


6547 


10644 


6548 


10645 


6549 


10646 


6550 


10647 


6551 


10648 


6552 


10649 


6553 


10650 


6554 


10651 


6555 


10652 


6556 


10653 


6557 


10654 


6558 


10655 


6559 


10656 


6560 


10657 


6561 


10658 


6562 


10659 


6563 


10660 


6564 


10661 


6565 


10662 


6566 


10663 


6567 


10664 


6568 


10665 


6569 


10666 


6570 


10667 


6571 


10668 


6572 


10669 


6573 


10670 


6574 


10671 


6575 


10672 


6576 


10673 


6577 


10674 


6578 


10675 


6579 


10676 


6580 


10677 


6581 


10678 


6582 


10679 


6583 


10680 


6584 


10681 


6585 


10682 
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Nucleotide SeqID 


Protein SeqID 


6586 


10683 


6587 


10684 


6588 


10685 


6589 


10686 


6590 


10687 


6591 


10688 


6592 


10689 


6593 


10690 


6594 


10691 


6595 


10692 


6596 


10693 


6597 


10694 


6598 


10695 


6599 


10696 


6600 


10697 


6601 


10698 


6602 


10699 


6603 


10700 


6604 


10701 


6605 


10702 


6606 


10703 


6607 


10704 


6608 


10705 


6609 


10706 


6610 


10707 


6611 


10708 


6612 


10709 


6613 


10710 


6614 


10711 


6615 


10712 


6616 


10713 


6617 


10714 


6618 


10715 


6619 


10716 


6620 


10717 


6621 


10718 


6622 


10719 


6623 


10720 


6624 


10721 


6625 


10722 


6626 


10723 


6627 


10724 


6628 


10725 


6629 


10726 


6630 


10727 


6631 


10728 


6632 


10729 


6633 


10730 



Nucleotide SeqID 


Protein SeqID 


6634 


10731 


6635 


10732 


6636 


10733 


6637 


10734 


6638 


10735 


6639 


10736 


6640 


10737 


6641 


10738 


6642 


10739 


6643 


10740 


6644 


10741 


6645 


10742 


6646 


10743 


6647 


10744 


6648 


10745 


6649 


10746 


6650 


10747 


6651 


10748 


6652 


10749 


6653 


10750 


6654 


10751 


6655 


10752 


6656 


10753 


6657 


10754 


6658 


10755 


6659 


10756 


6660 


10757 


6661 


10758 


6662 


10759 


6663 


10760 


6664 


10761 


6665 


10762 


6666 


10763 


6667 


10764 


6668 


10765 


6669 


10766 


6670 


10767 


6671 


10768 


6672 


10769 


6673 


10770 


6674 


10771 


6675 


10772 


6676 


10773 


6677 


10774 


6678 


10775 


6679 


10776 


6680 


10777 


6681 


10778 
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Nucleotide SeqID 


Protein SeqID 


6682 


10779 


6683 


10780 


6684 


10781 


6685 


10782 


6686 


10783 


6687 


10784 


6688 


10785 


6689 


10786 


6690 


10787 


6691 


10788 


6692 


10789 


6693 


10790 


6694 


10791 


6695 


10792 


6696 


10793 


6697 


10794 


6698 


10795 


6699 


10796 


6700 


10797 


6701 


10798 


6702 


10799 


6703 


10800 


6704 


10801 


6705 


10802 


6706 


10803 


6707 


10804 


6708 


10805 


6709 


10806 


6710 


10807 


6711 


10808 


6712 


10809 


6713 


10810 


6714 


10811 


6715 


10812 


6716 


10813 


6717 


10814 


6718 


10815 


6719 


10816 


6720 


10817 


6721 


10818 


6722 


10819 


6723 


10820 


6724 


10821 


6725 


10822 


6726 


10823 


6727 


10824 


6728 


10825 


6729 


10826 



Nucleotide SeqID 


Protein SeqID 


6730 


10827 


6731 


10828 


6732 


10829 


6733 


10830 


6734 


10831 


6735 


10832 


6736 


10833 


6737 


10834 


6738 


10835 


6739 


10836 


6740 


10837 


6741 


10838 


6742 


10839 


6743 


10840 


6744 


10841 


6745 


10842 


6746 


10843 


6747 


10844 


6748 


10845 


6749 


10846 


6750 


10847 


6751 


10848 


6752 


10849 


6753 


10850 


6754 


10851 


6755 


10852 


6756 


10853 


6757 


10854 


6758 


10855 


6759 


10856 


6760 


10857 


6761 


10858 


6762 


10859 


6763 


10860 


6764 


10861 


6765 


10862 


6766 


10863 


6767 


10864 


6768 


10865 


6769 


10866 


6770 


10867 


6771 


10868 


6772 


10869 


6773 


10870 


6774 


10871 


6775 


10872 


6776 


10873 


6777 


10874 
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Nucleotide SeqTD 


Protein SeqID 


6778 


10875 | 


6779 


10876 


6780 


10877 


6781 


10878 


6782 


10879 


6783 


10880 


6784 


10881 


6785 


10882 


6786 


10883 


6787 


10884 


6788 


10885 


6789 


10886 


6790 


10887 


6791 


10888 


6792 


10889 


6793 


10890 


6794 


10891 


6795 


10892 


6796 


10893 


6797 


10894 


6798 


10895 


6799 


10896 


6800 


10897 


6801 


10898 


6802 


10899 


6803 


10900 


6804 


10901 


6805 


10902 


6806 


10903 


6807 


10904 


6808 


10905 


6809 


10906 


6810 


10907 


6811 


10908 


6812 


10909 


6813 


10910 


6814 


10911 


6815 


10912 


6816 


10913 


6817 


10914 


6818 


10915 


6819 


10916 


6820 


10917 


6821 


10918 


6822 


10919 


6823 


10920 


6824 


10921 


6825 


10922 



Nucleotide SeqID 


Protein SeqID 


6826 . 


10923 


6827 


10924 


6828 


10925 


6829 


10926 


6830 


10927 


6831 


10928 


6832 


10929 


6833 


10930 


6834 


10931 


6835 


10932 


6836 


10933 


6837 


10934 


6838 


10935 


6839 


10936 


6840 


10937 


6841 


10938 


6842 


10939 


6843 


10940 


6844 


10941 


6845 


10942 


6846 


10943 


6847 


10944 


6848 


10945 


6849 


10946 


6850 


10947 


6851 


10948 


6852 


10949 


6853 


10950 


6854 


10951 


6855 


10952 


6856 


10953 


6857 


10954 


6858 


10955 


6859 


10956 


6860 


10957 


6861 


10958 


6862 


10959 


6863 


10960 


6864 


10961 


6865 


10962 


6866 


10963 


6867 


10964 


6868 


10965 


6869 


10966 


6870 


10967 


6871 


10968 


6872 


10969 


6873 


10970 
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Nucleotide SeqID 


Protein SeqID 


6874 


10971 


6875 


10972 


6876 


10973 


6877 


10974 


6878 


10975 


6879 


10976 


6880 


10977 


6881 


10978 


6882 


10979 


6883 


10980 


6884 


10981 


6885 


10982 


6886 


10983 


6887 


10984 


6888 


10985 


6889 


10986 


6890 


10987 


6891 


10988 


6892 


10989 


6893 


10990 


6894 


10991 


6895 


10992 


6896 


10993 


6897 


10994 


6898 


10995 


6899 


10996 


6900 


10997 


6901 


10998 


6902 


10999 


6903 


11000 


6904 


11001 


6905 


11002 


6906 


11003 


6907 


11004 


6908 


11005 


6909 


11006 


6910 


11007 


6911 


11008 


6912 


11009 


6913 


11010 


6914 


11011 


6915 


11012 


6916 


11013 


6917 


11014 


6918 


11015 


6919 


11016 


6920 


11017 


6921 


11018 



Nucleotide SeqID 


Protein SeqID 


6922 


11019 


6923 


11020 


6924 


11021 


6925 


11022 


6926 


11023 


6927 


11024 


6928 


11025 


6929 


11026 


6930 


11027 


6931 


11028 


6932 


11029 


6933 


11030 


6934 


11031 


6935 


11032 


6936 


11033 


6937 


11034 


6938 


11035 


6939 


11036 


6940 


11037 


6941 


11038 


6942 


11039 


6943 


11040 


6944 


11041 


6945 


11042 


6946 


11043 


6947 


11044 


6948 


11045 


6949 


11046 


6950 


11047 


6951 


11048 


6952 


11049 


6953 


11050 


6954 


11051 


6955 


11052 


6956 


11053 


6957 


11054 


6958 


11055 


6959 


11056 


6960 


11057 


6961 


11058 


6962 


11059 


6963 


11060 


6964 


11061 


6965 


11062 


6966 


11063 


6967 


11064 


6968 


11065 


6969 


11066 
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Nucleotide SeqID 


Protein SeqID 


6970 


11067 


6971 


11068 


6972 


11069 


6973 


11070 


6974 


11071 


6975 


11072 


6976 


11073 


6977 


11074 


6978 


11075 


6979 


11076 


6980 


11077 


6981 


11078 


6982 


11079 


6983 


11080 


6984 


11081 


6985 


11082 


6986 


11083 


, 6987 


11084 


6988 


11085 


6989 


11086 


6990 


11087 


6991 


11088 


6992 


11089 


6993 


11090 


6994 


11091 


6995 


11092 


6996 


11093 


6997 


11094 


6998 


11095 


6999 


11096 


7000 


11097 


7001 


11098 


7002 


11099 


7003 


11100 


7004 


11101 


7005 


11102 


7006 


11103 


7007 


11104 


7008 


11105 


7009 


11106 


7010 


11107 


7011 


11108 


7012 


11109 


7013 


11110 


7014 


11111 


7015 


11112 


7016 


11113 


7017 


11114 



Nucleotide SeqID 


Protein SeqID 


7018 


11115 


7019 


11116 


7020 


11117 


7021 


11118 


7022 


11119 


7023 


11120 


7024 


11121 


7025 


11122 


7026 


11123 


7027 


11124 


7028 


11125 


7029 


11126 


7030 


11127 


7031 


11128 


7032 


11129 


7033 


11130 


7034 


11131 


7035 


11132 


7036 


11133 


7037 


11134 


7038 


11135 


7039 


11136 


7040 


11137 


7041 


11138 


7042 


11139 


7043 


11140 


7044 


11141 


7045 


11142 


7046 


11143 


7047 


11144 


7048 


11145 


7049 


11146 


7050 


11147 


7051 


11148 


7052 


11149 


7053 


11150 


7054 


11151 


7055 


11152 


7056 


11153 


7057 


11154 


7058 


11155 


7059 


11156 


7060 


11157 


7061 


11158 


7062 


11159 


7063 


11160 


7064 


11161 


7065 


11162 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7066 


11163 


7067 


11164 


7068 


11165 


7069 


11166 


7070 


11167 


7071 


11168 


7072 


11169 


7073 


11170 


7074 


11171 


7075 


11172 


7076 


11173 


7077 


11174 


7078 


11175 


7079 


11176 


7080 


11177 


7081 


11178 


7082 


11179 


7083 


11180 


7084 


11181 


7085 


11182 


7086 


11183 


7087 


11184 ! 


7088 


11185 


7089 


11186 


7090 


11187 


7091 


11188 


7092 


11189 


7093 


11190 


7094 


11191 


7095 


11192 


7096 


11193 


7097 


11194 


7098 


11195 


7099 


11196 


7100 


11197 


7101 


11198 


7102 


11199 


7103 


11200 


7104 


11201 


7105 


11202 


7106 


11203 


7107 


11204 


7108 


11205 


7109 


11206 


7110 


11207 


7111 


11208 


7112 


11209 


7113 


11210 



Nucleotide SeqID 


Protein SeqID 


7114 


11211 


7115 


11212 


7116 ' 


11213 


7117 


11214 


7118 


11215 


7119 


11216 


7120 


11217 


7121 


11218 


7122 


11219 


7123 


11220 


7124 


11221 


7125 


11222 


7126 


11223 


7127 


11224 


7128 


11225 


7129 


11226 


7130 


11227 


7131 


11228 


7132 


11229 


7133 


11230 


7134 


11231 


7135 


11232 


7136 


11233 


7137 


11234 


7138 


11235 


7139 


11236 


7140 


11237 


7141 


11238 


7142 


11239 


7143 


11240 


7144 


11241 


7145 


11242 


7146 


11243 


7147 


11244 


7148 


11245 


7149 


11246 


7150 


11247 


7151 


11248 


7152 


11249 


7153 


11250 


7154 


11251 


7155 


11252 


7156 


11253 


7157 


11254 


7158 


11255 


7159 


11256 


7160 


11257 


7161 


11258 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqH> 


Protein SeqID 


7162 


11259 


7163 


11260 


7164 


11261 


7165 


11262 


7166 


11263 


7167 


1 1264 j 


7168 


11265 I 


7169 


1 1266 ! 


7170 


11267 ! 


7171 


11268 


7172 


11269 


7173 


11270 


7174 


11271 


7175 


11272 


7176 


11273 


7177 


11274 


7178 


11275 


7179 


11276 


7180 


11277 


7181 


11278 


7182 


11279 


7183 


11280 


7184 


11281 


7185 


11282 


7186 


11283 


7187 


11284 


7188 


11285 


7189 


11286 


7190 


11287 


7191 


11288 


7192 


11289 


7193 


11290 


7194 


11291 


7195 


11292 


7196 


11293 


7197 


11294 


7198 


11295 


7199 


11296 


7200 


11297 


7201 


11298 


7202 


11299 


7203 


11300 


7204 


11301 


7205 


11302 


7206 


11303 


7207 


11304 


7208 


11305 


7209 


11306 



Nucleotide SeqID 


Protein SeqID 


7210 


11307 


7211 


11308 


7212 


11309 


7213 


11310 


7214 


11311 


7215 


11312 


7216 


11313 


7217 


11314 


7218 


11315 


7219 


11316 


7220 


11317 


7221 


11318 


7222 


11319 


7223 


11320 


7224 


11321 


7225 


11322 


7226 


11323 


7227 


11324 


7228 


11325 


7229 


11326 


7230 


11327 


7231 


11328 


7232 


11329 


7233 


11330 


7234 


11331 


7235 


11332 


7236 


11333 


7237 


11334 


7238 


11335 


7239 


11336 


7240 


11337 


7241 


11338 


7242 


11339 


7243 


11340 


7244 


11341 


7245 


11342 


7246 


11343 


7247 


11344 


7248 


11345 


7249 


11346 


7250 


11347 


7251 


11348 


7252 


11349 


7253 


11350 


7254 


11351 


7255 


11352 


7256 


11353 


7257 


11354 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7258 


11355 


7259 


11356 


7260 


11357 


7261 


11358 


7262 


11359 


7263 


11360 


7264 


11361 


7265 


11362 


7266 


11363 


7267 


11364 


7268 


11365 


7269 


11366 


7270 


11367 


7271 


11368 


7272 


11369 


7273 


11370 


7274 


11371 


7275 


11372 


7276 


11373 


7277 


11374 


7278 


11375 


7279 


11376 


7280 


11377 


7281 


11378 


7282 


11379 


7283 


11380 


7284 


11381 


7285 


11382 


7286 


11383 


7287 


11384 


7288 


11385 


7289 


11386 


7290 


11387 


7291 


11388 


7292 


11389 


7293 


11390 


7294 


11391 


7295 


11392 


7296 


11393 


7297 


11394 


7298 


11395 


7299 


11396 


7300 


11397 


7301 


11398 


7302 


11399 


7303 


11400 


7304 


11401 


7305 


11402 



Nucleotide SeqID 


Protein SeqID 


7306 


11403 


7307 


11404 


7308 


11405 


7309 


11406 


7310 


11407 


7311 


11408 


7312 


11409 


7313 


11410 


7314 


11411 


7315 


11412 


7316 


11413 


7317 


11414 


7318 


11415 


7319 


11416 


7320 


11417 


7321 


11418 


7322 


11419 


7323 


11420 


7324 


11421 


7325 


11422 


7326 


11423 


7327 


11424 


7328 


11425 


7329 


11426 


7330 


11427 


7331 


11428 


7332 


11429 


7333 


11430 


7334 


11431 


7335 


11432 


7336 


11433 


7337 


11434 


7338 


11435 


7339 


11436 


7340 


11437 


7341 


11438 


7342 


11439 


7343 


11440 


7344 


11441 


7345 


11442 


7346 


11443 


7347 


11444 


7348 


11445 


7349 


11446 


7350 


11447 


7351 


11448 


7352 


11449 


7353 


11450 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7354 


11451 


7355 


11452 


7356 


11453 


7357 


11454 


7358 


11455 


7359 


11456 


7360 


11457 


7361 


11458 


7362 


11459 


7363 


11460 


7364 


11461 


7365 


11462 


7366 


11463 


7367 


11464 


7368 


11465 


7369 


11466 


7370 


11467 


7371 


11468 


7372 


11469 


7373 


11470 


7374 


11471 


7375 


11472 


7376 


11473 


7377 


11474 


7378 


11475 


7379 


11476 


7380 


11477 


7381 


11478 


7382 


11479 


7383 


11480 


7384 


11481 


7385 


11482 


7386 


11483 


7387 


11484 


7388 


11485 


7389 


11486 


7390 


11487 


7391 


11488 


7392 


11489 


7393 


11490 


7394 


11491 


7395 


11492 


7396 


11493 


7397 


11494 


7398 


11495 


7399 


11496 


7400 


11497 


7401 


11498 



Nucleotide SeqID 


Protein SeqID 


7402 


11499 


7403 


11500 


7404 


11501 


7405 


11502 


7406 


11503 


7407 


11504 


7408 


11505 


7409 


11506 


7410 


11507 


7411 


11508 


7412 


11509 


7413 


11510 


7414 


11511 


7415 


11512 


7416 


11513 


7417 


11514 


7418 


11515 


7419 


11516 


7420 


11517 


7421 


11518 


7422 


11519 


7423 


11520 


7424 


11521 


7425 


11522 


7426 


11523 


7427 


11524 


7428 


11525 


7429 


11526 


7430 


11527 


7431 


11528 


7432 


11529 


7433 


11530 


7434 


11531 


7435 


11532 


7436 


11533 


7437 


11534 


7438 


11535 


7439 


11536 


7440 


11537 


7441 


11538 


7442 


11539 


7443 


11540 


7444 


11541 


7445 


11542 


7446 


11543 


7447 


11544 


7448 


11545 


7449 


11546 
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TABLE VIII 
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Nucleotide SeqJD 


Protein SeqID 


7450 


11547 


7451 


11548 


7452 


11549 


7453 


11550 


7454 


11551 


7455 


11552 


7456 


11553 


7457 


11554 


7458 


11555 


7459 


11556 


7460 


11557 


7461 


11558 


7462 


11559 


7463 


11560 


7464 


11561 


7465 


11562 


7466 


11563 


7467 


11564 


7468 


11565 


7469 


11566 


7470 


11567 


7471 


11568 


7472 


11569 | 


7473 


11570 


7474 


11571 


7475 


11572 


7476 


11573 


7477 


11574 


7478 


11575 


7479 


11576 


7480 


11577 


7481 


11578 


7482 


11579 


7483 


11580 


7484 


11581 


7485 


11582 


7486 


11583 


7487 


11584 


7488 


11585 


7489 


11586 


7490 


11587 


7491 


11588 


7492 


11589 


7493 


11590 


7494 


11591 


7495 


11592 


7496 


11593 


7497 


11594 



Nucleotide SeqID 


Protein SeqID 


7498 


11595 


7499 


11596 


7500 


11597 


7501 


11598 


7502 


11599 


7503 


11600 


7504 


11601 


7505 


11602 


7506 


11603 


7507 


11604 


7508 


11605 


7509 


11606 


7510 


11607 


7511 


11608 


7512 


11609 


7513 


11610 


7514 


11611 


7515 


11612 


7516 


11613 


7517 


11614 


7518 


11615 


7519 


11616 


7520 


11617 


7521 


11618 


7522 


11619 


7523 


11620 


7524 


11621 


7525 


11622 


7526 


11623 


7527 


11624 


7528 


11625 


7529 


11626 


7530 


11627 


7531 


11628 


7532 


11629 


7533 


11630 


7534 


11631 


7535 


11632 


7536 


11633 


7537 


11634 


7538 


11635 


7539 


11636 


7540 


11637 


7541 


11638 


7542 


11639 


7543 


11640 


7544 


11641 


7545 


11642 



-268- 



WO 01/70955 



TABLE Vni 
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Nucleotide SeqID 


Protein SeqID 


7546 


11643 


7547 


11644 


7548 


11645 


7549 


11646 


7550 


11647 


7551 


11648 


7552 


11649 


7553 


11650 


7554 


11651 


7555 


11652 


7556 


11653 


7557 


11654 


7558 


11655 


7559 


11656 


7560 


11657 


7561 


11658 


7562 


11659 


7563 


11660 


7564 


11661 


7565 


11662 


7566 


11663 


7567 


11664 


7568 


11665 


7569 


11666 


7570 


11667 


7571 


11668 


7572 


11669 


7573 


11670 


7574 


11671 


7575 


11672 


7576 


11673 


7577 


11674 


7578 


11675 


7579 


11676 


7580 


11677 


7581 


11678 


7582 


11679 


7583 


11680 


7584 


11681 


7585 


11682 


7586 


11683 


7587 


11684 


7588 


11685 


7589 


11686 


7590 


11687 


7591 


11688 


7592 


11689 


7593 


11690 



Nucleotide SeqID 


Protein SeqID 


7594 


11691 


7595 


11692 


7596 


11693 


7597 


11694 


7598 


11695 


7599 


11696 


7600 


11697 


7601 


11698 


7602 


11699 


7603 


11700 


7604 


11701 


7605 


11702 


7606 


11703 


7607 


11704 


7608 


11705 


7609 


11706 


7610 


11707 


7611 


11708 


7612 


11709 


7613 


11710 


7614 


11711 


7615 


11712 


7616 


11713 


7617 


11714 


7618 


11715 


| 7619 


11716 


7620 


11717 


7621 


11718 


7622 


11719 


7623 


11720 


7624 


11721 


7625 


11722 


7626 


11723 


7627 


11724 


7628 


11725 


7629 


11726 


7630 


11727 


7631 


11728 


7632 


11729 


7633 


11730 


7634 


11731 


7635 


11732 


7636 


11733 


7637 


11734 


7638 


11735 


7639 


11736 


7640 


11737 


7641 


11738 
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PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7642 


11739 


7643 


11740 


7644 


11741 


7645 


11742 


7646 


1 1743 


7647 


11744 


7648 


11745 


7649 


11746 


7650 


11747 


7651 


11748 


7652 


11749 


7653 


11750 


7654 


11751 


7655 


11752 


7656 


11753 


7657 


11754 


7658 


11755 


7659 


11756 


7660 


11757 


7661 


11758 


7662 


11759 


7663 


11760 


7664 


11761 


7665 


11762 


7666 


11763 


7667 


11764 


7668 


11765 


7669 


11766 


7670 


11767 


7671 


11768 


7672 


11769 


7673 


11770 


7674 


11771 


4052 


5107 


4053 


5108 


4054 


5109 


4055 


5110 


4056 


5111 


4057 


5112 


4058 


5113 


4059 


5114 


4060 


5115 


4061 


5116 


4062 


5117 


4063 


5118 


4064 


5119 


4065 


5120 


4066 


5121 



Nucleotide SeqID 


Protein SeqID 


4067 


5122 


4068 


5123 


4069 


5124 


4070 


5125 


4071 


5126 


4072 


5127 


4073 


5128 


4074 


5129 


4075 


5130 


4076 


5131 


4077 


5132 


4078 


5133 


4079 


5134 


4080 


5135 


4081 


5136 


4082 


5137 


4083 


5138 


4084 


5139 


4085 


5140 


4086 


5141 


4087 


5142 


4088 


5143 


4089 


5144 


4090 


5145 


4091 


5146 


4092 


5147 


4093 


5148 


4094 


5149 


4095 


5150 


4096 


5151 


4097 


5152 


4098 


5153 


4099 


5154 


4100 


5155 


4101 


5156 


4102 


5157 


4103 


5158 


4104 


5159 


4105 


5160 


4106 


5161 


4107 


5162 


4108 


5163 


4109 


5164 


4110 


5165 


4111 


5166 


4112 


5167 


4113 


5168 


4114 


5169 
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Nucleotide SeqlD 


Protein SeqlD 


4115 


5170 


4116 


5171 


4117 


5172 


4118 


5173 


4119 


5174 


4120 


5175 


4121 


5176 


4122 


5177 


4123 


5178 


4124 


5179 


4125 


5180 


4126 


5181 


4127 


5182 


4128 


5183 


4129 


5184 


4130 


5185 


4131 


5186 


4132 


5187 


4133 


5188 


4134 


5189 


4135 


5190 


4136 


5191 


4137 


5192 


4138 


5193 


4139 


5194 


4140 


5195 


4141 


5196 


4142 


5197 


4143 


5198 


4144 


5199 


4145 


5200 


4146 


5201 


4147 


5202 


4148 


5203 


4149 


5204 


4150 


5205 


4151 


5206 


4152 


5207 


4153 


5208 


4154 


5209 


4155 


5210 


4156 


5211 


4157 


5212 


4158 


5213 


4159 


5214 


4160 


5215 


4161 


5216 


4162 


5217 



Nucleotide SeqED 


Protein SeqlD 


4163 


5218 


4164 


5219 


4165 


5220 


3998 


5053 


3999 


5054 


4000 


5055 


4001 


5056 


4002 


5057 


4003 


5058 


4004 


5059 


4005 


5060 


4006 


5061 


4007 


5062 


4008 


5063 


4009 


5064 


4010 


5065 


4011 


5066 


4012 


5067 


4013 


5068 


4014 


5069 


4015 


5070 


4016 


5071 


4017 


5072 


4018 


5073 


4019 


5074 


4020 


5075 


4021 


5076 


4022 


5077 


4023 


5078 


4024 


5079 


4025 


5080 


4026 


5081 


4027 


5082 


4028 


5083 


4029 


5084 


4030 


5085 


4031 


5086 


4032 


5087 


4033 


5088 


4034 


- 5089 


4035 


5090 


4036 


5091 


4037 


5092 


4038 


5093 


4039 


5094 


4040 


5095 


4041 


5096 


4042 


5097 
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Nucleotide SeqID 


Proteiu SeqID 


4043 


5098 


4044 


5099 


4045 


5100 


4046 


5101 


4047 


5102 


4048 


5103 


4049 


5104 


4050 


5105 


4051 


5106 


7675 


11772 


7676 


11773 


7677 


11774 


7678 


11775 


7676 


11776 


7679 


11777 


7680 


11778 


7681 


11779 


7682 


11780 


7683 


11781 


7684 


11782 


7685 


11783 


7686 


11784 


7687 


11785 


7688 


11786 


7689 


11787 


7690 


11788 


7691 


11789 


7692 


11790 


7693 


11791 


7694 


11792 


7695 


11793 


7696 


11794 


7697 


11795 


7698 


11796 


7699 


11797 


7700 


11798 


7701 


11799 


7702 


11800 


7703 


11801 


7704 


11802 


7705 


11803 


7706 


11804 


7707 


11805 


7708 


11806 


7709 


11807 


7710 


11808 


7711 


11809 


7712 


11810 



Nucleotide SeqID 


Protein SeqID 


7713 


11811 


7714 


11812 


7715 


11813 


7716 


11814 


7717 


11815 


7718 


11816 


7719 


11817 


7720 


11818 


7721 


11819 


7722 


11820 


7723 


11821 


7724 


11822 


7725 


11823 


7726 


11824 


7727 


11825 


7728 


11826 


7729 


11827 


7730 


11828 


7731 


11829 


7732 


11830 


7733 


11831 


7734 


11832 


7735 


11833 


7736 


11834 


7737 


11835 


7738 


11836 


7739 


11837 


7740 


11838 


7741 


11839 


7742 


11840 


7743 


11841 


7744 


11842 


7745 


11843 


7746 


11844 


7747 


11845 


7748 


11846 


7749 


11847 


7750 


11848 


7751 


11849 


7752 


11850 


7753 


11851 


7754 


11852 


7755 


11853 


7756 


11854 


7757 


11855 


7758 


11856 


7759 


11857 


7760 


11858 



-272- 



WO 01/70955 



TABLE Vin 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7761 


11859 


7762 


11860 


7763 


11861 


7764 


11862 


7765 


11863 


7766 


11864 


7767 


11865 


7768 


11866 


7769 


11867 


7770 


11868 


7771 


11869 


7772 


11870 


7773 


11871 


7774 


11872 


7775 


11873 


7776 


11874 


7777 


11875 


7778 


11876 


7779 


11877 


7780 


11878 


7781 


11879 


7782 


11880 


7783 


11881 


7784 


11882 


7785 


11883 


7786 


11884 


7787 


11885 


7788 


11886 


7789 


11887 


7790 


11888 


7791 


11889 


7792 


11890 


7793 


11891 


7794 


11892 


7795 


11893 


7796 


11894 


7797 


11895 


7798 


11896 


7799 


11897 


7800 


11898 


7801 


11899 


7802 


11900 


7803 


11901 


7804 


11902 


7805 


11903 


7806 


11904 


7807 


11905 


7808 


11906 



Nucleotide SeqID 


Protein SeqID 


7809 


11907 


7810 


11908 


7811 


11909 


7812 


11910 


7813 


11911 


7814 


11912 


7815 


11913 


7816 


11914 


7817 


11915 


7818 


11916 


7819 


11917 


7820 


11918 


7821 


11919 


7822 


11920 


7823 


11921 


7824 


11922 


7825 


11923 


7826 


11924 


7827 


11925 


7828 


11926 


7829 


11927 


7830 


11928 


7831 


11929 


7832 


11930 


7833 


11931 


7834 


11932 


7835 


11933 


7836 


11934 


7837 


11935 


7838 


11936 


7839 


11937 


7840 


11938 


7841 


11939 


7842 


11940 


7843 


11941 


7844 


11942 


7845 


11943 


7846 


11944 


7847 


11945 


7848 


11946 


7849 


11947 


7850 


11948 


7851 


11949 


7852 


11950 


7853 


11951 


7854 


11952 


7855 


11953 


7856 


11954 



-273- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7857 


11955 


7858 


11956 


7859 


11957 


7860 


11958 


7861 


11959 


7862 


11960 


7863 


11961 


7864 


11962 


7865 


11963 


7866 


11964 


7867 


11965 


7868 


11966 


7869 


11967 


7870 


11968 


7871 


11969 


7872 


11970 


7873 


11971 


7874 


11972 


7875 


11973 


7876 


11974 


7877 


11975 


7878 


11976 


7879 


11977 


7880 


11978 


7881 


11979 


7882 


11980 


7883 


11981 


7884 


11982 


7885 


11983 


7886 


11984 


7887 


11985 


7888 


11986 


7889 


11987 


7890 


11988 


7891 


11989 


7892 


11990 


7893 


11991 


7894 


11992 


7895 


11993 


7896 


11994 


7897 


11995 


7898 


11996 


7899 


11997 


7900 


11998 


7901 


11999 


7902 


12000 


7903 


12001 


7904 


12002 



Nucleotide SeqID 


Protein SeqID 


7905 


12003 


7906 


12004 


7907 


12005 


7908 


12006 


7909 


12007 


7910 


12008 


7911 


12009 


7912 


12010 


7913 


12011 


7914 


12012 


7915 


12013 


7916 


12014 


7917 


12015 


7918 


12016 


7919 


12017 


7920 


12018 


7921 


12019 


7922 


12020 


7923 


12021 


7924 


12022 


7925 


12023 


7926 


12024 


7927 


12025 


7928 


12026 


7929 


12027 


7930 


12028 


7931 


12029 


7932 


12030 


7933 


12031 


7934 


12032 


7935 


12033 


7936 


12034 


7937 


12035 


7938 


12036 


7939 


12037 


7940 


12038 


7941 


12039 


7942 


12040 


7943 


12041. 


7944 


12042 


7945 


12043 


7946 


12044 


7947 


12045 


7948 


12046 


7949 


12047 


7950 


12048 


7951 


12049 


7952 


12050 



-274- 



WO 01/70955 



TABLE Vm 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


7953 


12051 


7954 


12052 


7955 


12053 


7956 


12054 


7957 


12055 


7958 


12056 


7959 


12057 


7960 


12058 


7961 


12059 


7962 


12060 


7963 


12061 


7964 


12062 


7965 


12063 


7966 


12064 


7967 


12065 


7968 


12066 


7969 


12067 


7970 


12068 


7971 


12069 


7972 


12070 | 


7973 


12071 


7974 


12072 


7975 


12073 


7976 


12074 


7977 


12075 


7978 


12076 


7979 


12077 


7980 


12078 


7981 


12079 


7982 


12080 j 


7983 


12081 


7984 


12082 


7985 


12083 


7986 


12084 


7987 


12085 


7988 


12086 


7989 


12087 ; 


7990 


12088 ! 


7991 


12089 1 


7992 


12090 


7993 


12091 


7994 


12092 


7995 


12093 ; 


7996 


12094 


7997 


12095 


7998 


12096 


7999 


12097 


8000 


12098 



Nucleotide SeqID 


Protein SeqID 


8001 


12099 


8002 


12100 


8003 


12101 


8004 


12102 


8005 


12103 


8006 


12104 


8007 


12105 


8008 


12106 


8009 


12107 


8010 


12108 


8011 


12109 


8012 


12110 


8013 


12111 


8014 


12112 


8015 


12113 


8016 


12114 


8017 


12115 


8018 


12116 


8019 


12117 


8020 


12118 


8021 


12119 


8022 


12120 


8023 


12121 


8024 


12122 


8025 


12123 


8026 


12124 


8027 


12125 


8028 


12126 


8029 


12127 


8030 


12128 


8031 


12129 


8032 


12130 


8033 


12131 


8034 


12132 


8035 


12133 


8036 


12134 


8037 


12135 


8038 


12136 


8039 


12137 


8040 


12138 


8041 


12139 


8042 


12140 


8043 


12141 


8044 


12142 


8045 


12143 


8046 


12144 


8047 


12145 


8048 


12146 



-275- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8049 


12147 


8050 


12148 


8051 


12149 


8052 


12150 


8053 


12151 


8054 


12152 


8055 


12153 


8056 


12154 


8057 


12155 


8058 


12156 


8059 


12157 


8060 


12158 


8061 


12159 


8062 


12160 


8063 


12161 


8064 


12162 


8065 


12163 


8066 


12164 


8067 


12165 


8068 


12166 


8069 


12167 


8070 


12168 


8071 


12169 


8072 


12170 


8073 


12171 


8074 


12172 


8075 


12173 


8076 


12174 


8077 


12175 


8078 


12176 


8079 


12177 


8080 


12178 


8081 


12179 


8082 


12180 


8083 


12181 


8084 


12182 


8085 


12183 


8086 


12184 


8087 


12185 


8088 


12186 


8089 


12187 


8090 


12188 


8091 


12189 


8092 


12190 


8093 


12191 


8094 


12192 


8095 


12193 


8096 


12194 



Nucleotide SeqID 


Protein SeqID 


8097 


12195 


8098 


12196 


8099 


12197 


8100 


12198 


8101 


12199 


8102 


12200 


8103 


12201 


8104 


12202 


8105 


12203 


8106 


12204 


8107 


12205 


8108 


12206 


8109 


12207 


8110 


12208 


8111 


12209 


8112 


12210 


8113 


12211 


8114 


12212 


8115 


12213 


8116 


12214 


8117 


12215 


8118 


12216 


8119 


12217 


8120 


12218 


8121 


12219 


8122 


12220 


8123 


12221 


8124 


12222 


8125 


12223 


8126 


12224 


8127 


12225 


8128 


12226 


8129 


12227 


8130 


12228 


8131 


12229 


8132 


12230 


8133 


12231 


8134 


12232 


8135 


12233 


8136 


12234 


8137 


12235 


8138 


12236 


8139 


12237 


8140 


12238 


8141 


12239 


8142 


12240 


8143 


12241 


8144 


12242 



-276- 



WO 01/70955 



TABLE VKJ 



PCT/US01/09180 



Nucleotide SeqED 


Protein SeqID 


8145 


12243 


8146 


12244 


8147 


12245 


8148 


12246 


8149 


12247 


8150 


12248 


8151 


12249 


8152 


12250 


8153 


12251 


8154 


12252 


8155 


12253 


8156 


12254 


8157 


12255 


8158 


12256 


8159 


12257 


8160 


12258 


8161 


12259 


8162 


12260 


8163 


12261 


8164 


12262 


8165 


12263 


8166 


12264 


8167 


12265 


8168 


12266 


8169 


12267 


8170 


12268 


8171 


12269 


8172 


12270 


8173 


12271 


8174 


12272 


8175 


12273 


8176 


12274 


8177 


12275 


8178 


12276 


8179 


12277 


8180 


12278 


8181 


12279 


8182 


12280 


8183 


12281 


8184 


12282 


8185 


12283 


8186 


12284 


8187 


12285 


8188 


12286 


8189 


12287 


8190 


12288 


8191 


12289 


8192 


12290 



Nucleotide SeqID 


Protein SeqID 


8193 


12291 


8194 


12292 


8195 


12293 


8196 


12294 


8197 


12295 


8198 


12296 


8199 


12297 


8200 


12298 


8201 


12299 


8202 


12300 


8203 


12301 


8204 


12302 


8205 


12303 


8206 


12304 


8207 


12305 


8208 


12306 


8209 


12307 


8210 


12308 


8211 


12309 


8212 


12310 


8213 


12311 


8214 


12312 


8215 


12313 


8216 


12314 


8217 


12315 


8218 


12316 


8219 


12317 


8220 


12318 


8221 


12319 


8222 


12320 


8223 


12321 


8224 


12322 


8225 


12323 


8226 


12324 


8227 


12325 


8228 


12326 


8229 


12327 


8230 


12328 


8231 


12329 


8232 


12330 


8233 


12331 


8234 


12332 


8235 


12333 


8236 


12334 


8237 


12335 


8238 


12336 


8239 


12337 


8240 


12338 



-277- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8241 


12339 


8242 


12340 


8243 


12341 


8244 


12342 


8245 


12343 


8246 


12344 


8247 


12345 


8248 


12346 


8249 


12347 


8250 


12348 


8251 


12349 


8252 


12350 


8253 


12351 


8254 


12352 


8255 


12353 


8256 


12354 


8257 


12355 


8258 


12356 


8259 


12357 


8260 


12358 


8261 


12359 


8262 


12360 


8263 


12361 


8264 


12362 


8265 


12363 


8266 


12364 


8267 


12365 


8268 


12366 


8269 


12367 


8270 


12368 


8271 


12369 


8272 


12370 


8273 


12371 


8274 


12372 


8275 


12373 


8276 


12374 


8277 


12375 


8278 


12376 


8279 


12377 


8280 


12378 


8281 


12379 


8282 


12380 


8283 


12381 


8284 


12382 


8285 


12383 


8286 


12384 


8287 


12385 


8288 


12386 



Nucleotide SeqID 


Protein SeqID 


8289 


12387 


8290 


12388 


8291 


12389 


8292 


12390 


8293 


12391 


8294 


12392 


8295 


12393 


8296 


123-94 


8297 


12395 


8298 


12396 


8299 


12397 


8300 


12398 


8301 


12399 


8302 


12400 


8303 


12401 


8304 


12402 


8305 


12403 


8306 


12404 


8307 


12405 


8308 


12406 


8309 


12407 


8310 


12408 


8311 


12409 


8312 


12410 


8313 


12411 


8314 


12412 


8315 


12413 


8316 


12414 


8317 


12415 


8318 


12416 


8319 


12417 


8320 


12418 


8321 


12419 


8322 


12420 


8323 


12421 


8324 


12422 


8325 


12423 


8326 


12424 


8327 


12425 


8328 


12426 


8329 


12427 


8330 


12428 


8331 


12429 


8332 


12430 


8333 


12431 


8334 


12432 


8335 


12433 


8336 


12434 



-278- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8337 


12435 


8338 


12436 


8339 


12437 


8340 


12438 


8341 


12439 


8342 


12440 


8343 


12441 


8344 


12442 


8345 


12443 


8346 


12444 


8347 


12445 


' 8348 


12446 


8349 


12447 


8350 


12448 


8351 


12449 


8352 


12450 


8353 


12451 


8354 


12452 


8355 


12453 


8356 


12454 


8357 


12455 


8358 


12456 


i 8359 


12457 ! 


8360 


12458 ! 


8361 


12459 


8362 


12460 


j 8363 


12461 


8364 


12462 


8365 


12463 


8366 


12464 


8367 


12465 


8368 


12466 j 


8369 


12467 


8370 


12468 | 


8371 


12469 


8372 


12470 


8373 


12471 


8374 


12472 | 


8375 


12473 


8376 


12474 


8377 


12475 


8378 


12476 


8379 


12477 


8380 


12478 


8381 


12479 


8382 


12480 


8383 


12481 


8384 


12482 



Nucleotide SeqID 


Protein SeqID 


8385 


12483 


8386 


12484 


8387 


12485 


8388 


12486 


8389 


12487 


8390 


12488 


8391 


12489 


8392 


12490 


8393 


12491 


8394 


12492 


8395 


12493 


8396 


12494 


8397 


12495 


8398 


12496 


8399 


12497 


8400 


12498 


8401 


12499 


8402 


12500 


8403 


12501 


8404 


12502 


8405 


12503 


8406 


12504 


8407 


12505 


8408 


12506 


8409 


12507 


8410 


12508 


8411 


12509 


8412 


12510 


8413 


12511 


8414 


12512 


8415 


12513 


8416 


12514 


8417 


12515 


8418 


12516 


8419 


12517 


8420 


12518 


8421 


12519 


8422 


12520 


8423 


12521 


8424 


12522 


8425 


12523 


8426 


12524 


8427 


12525 


8428 


12526 


8429 


12527 


8430 


12528 


8431 


12529 


8432 


12530 



-279- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8433 


12531 


8434 


12532 


8435 


12533 


8436 


12534 


8437 


12535 


8438 


12536 


8439 


12537 


8440 


12538 


8441 


12539 


8442 


12540 


8443 


12541 


8444 


12542 


8445 


12543 


8446 


12544 


8447 


12545 


8448 


12546 


8449 


12547 


8450 


12548 


8451 


12549 


8452 


12550 


8453 


12551 


8454 


12552 


8455 


12553 


8456 


12554 


8457 


12555 


8458 


12556 


8459 


12557 


8460 


12558 


8461 


12559 


8462 


12560 


8463 


12561 


8464 


12562 


8465 


12563 


8466 


12564 


8467 


12565 


8468 


12566 


8469 


12567 


8470 


12568 


8471 


12569 


8472 


12570 


8473 


12571 


8474 


12572 


8475 


12573 


8476 


12574 


8477 


12575 


8478 


12576 


8479 


12577 


8480 


12578 



Nucleotide SeqID 


Protein SeqID 


8481 


12579 


8482 


12580 


8483 


12581 


8484 


12582 


8485 


12583 


8486 


12584 


8487 


12585 


8488 


12586 


8489 


12587 


8490 


12588 


8491 


12589 


8492 


12590 


8493 


12591 


8494 


12592 


8495 


12593 


8496 


12594 


8497 


12595 


8498 


12596 


8499 


12597 


8500 


12598 


8501 


12599 


8502 


12600 


8503 


12601 


8504 


12602 


8505 


12603 


8506 


12604 


8507 


12605 


8508 


12606 


8509 


12607 


8510 


12608 


8511 


12609 


8512 


12610 


8513 


12611 


8514 


12612 


8515 


12613 


8516 


12614 


8517 


12615 


8518 


12616 


8519 


12617 


8520 


12618 


8521 


12619 


8522 


12620 


8523 


12621 


8524 


12622 


8525 


12623 


8526 


12624 


8527 


12625 


8528 


12626 



-2S0- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8529 


12627 


8530 


12628 


8531 


12629 


8532 


12630 


8533 


12631 


8534 


12632 


8535 


12633 


8536 


12634 


8537 


12635 


8538 


12636 


8539 


12637 


8540 


12638 


8541 


12639 


8542 


12640 


8543 


12641 


8544 


12642 


8545 


12643 


8546 


12644 


8547 


12645 


8548 


12646 


8549 


12647 


8550 


12648 


8551 


12649 


8552 


12650 


8553 


12651 


8554 


12652 


8555 


12653 


8556 


12654 


8557 


12655 


8558 


12656 


8559 


12657 


8560 


12658 


8561 


12659 


8562 


12660 


8563 


12661 


8564 


12662 


8565 


12663 


8566 


12664 


8567 


12665 


8568 


12666 


8569 


12667 


8570 


12668 


8571 


12669 


8572 


12670 


8573 


12671 


8574 


12672 


8575 


12673 


8576 


12674 



Nucleotide SeqID 


Protein SeqID 


8577 


12675 


8578 


12676 


8579 


12677 


8580 


12678 


8581 


12679 


8582 


12680 


8583 


12681 


8584 


12682 


8585 


12683 


8586 


12684 


8587 


12685 


8588 


12686 


8589 


12687 


8590 


12688 


8591 


12689 


8592 


12690 


8593 


12691 


8594 


12692 


8595 


12693 


8596 


12694 


8597 


12695 


8598 


12696 


8599 


12697 


8600 


12698 


8601 


12699 


8602 


12700 


8603 


12701 


8604 


12702 


8605 


12703 


8606 


12704 


8607 


12705 


8608 


12706 


8609 


12707 


8610 


12708 


8611 


12709 


8612 


12710 


8613 


12711 


8614 


12712 


8615 


12713 


8616 


12714 


8617 


12715 


8618 


12716 


8619 


12717 


8620 


12718 


8621 


12719 


8622 


12720 


8623 


12721 


8624 


12722 



-281- 



WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8625 


12723 ; 


8626 


12724 


8627 


12725 


8628 


12726 


8629 


12727 


8630 


12728 : 


8631 


12729 


8632 


12730 


8633 


12731 


8634 


12732 


8635 


12733 


8636 


12734 


8637 


12735 


8638 


12736 


8639 


12737 


; 8640 


12738 


8641 


12739 


8642 


12740 


8643 


12741 


8644 


12742 


8645 


12743 


8646 


12744 


8647 


12745 


8648 


12746 


8649 


12747 


8650 


12748 


8651 


12749 


8652 


12750 i 


8653 


12751 | 


8654 


12752 


8655 


12753 


8656 


12754 


8657 


12755 


8658 


12756 


8659 


12757 


8660 


12758 


8661 


12759 


8662 


12760 


8663 


12761 


8664 


12762 


8665 


12763 


8666 


12764 


8667 


12765 


8668 


12766 


8669 


12767 


8670 


1276S 


8671 


12769 


8672 


12770 



Nucleotide SeqID 


Protein SeqID 


8673 


12771 


8674 


12772 


8675 


12773 


8676 


12774 


8677 


12775 


8678 


12776 


8679 


12777 


8680 


12778 


8681 


12779 


8682 


12780 


8683 


12781 


8684 


12782 


8685 


12783 


8686 


12784 


8687 


12785 


: 8688 


12786 


8689 


12787 


8690 


12788 


8691 


12789 


8692 


12790 


8693 


12791 


8694 


12792 


S695 


12793 


8696 


12794 


8697 


12795 


8698 


12796 


8699 


12797 


8700 


12798 


8701 


12799 


8702 


12800 


8703 


12801 


8704 


12802 


8705 


12803 


8706 


12804 


8707 


12805 


8708 


12806 


8709 


12807 


8710 


12808 


8711 


12809 


8712 


12810 


8713 


12811 


8714 


12812 


8715 


12813 


8716 


12814 


8717 


12815 


8718 


12816 


8719 


12817 


8720 


12818 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID j 


8721 


12819 


8722 


12820 


8723 


12821 


8724 


12822 j 


8725 


12823 


8726 


12824 


8727 


12825 


8728 


12826 


8729 


12827 


8730 


12828 


8731 


12829 


8732 


12830 


8733 


12831 


8734 


12832 


8735 


12833 


8736 


12834 


8737 


12835 


8738 


12836 


8739 


12837 


8740 


12838 


8741 


12839 


8742 


12840 


8743 


12841 


8744 


12842 


8745 


12843 


8746 


12844 


8747 


12845 


8748 


12846 


8749 


12847 


8750 


12848 


8751 


12849 


8752 


12850 


8753 


12851 


8754 


12852 


8755 


12853 


8756 


12854 


8757 


12855 


8758 


12856 


8759 


12857 


8760 


12858 


8761 


12859 


8762 


12860 


8763 


12861 


8764 


12862 


8765 


12863 


8766 


12864 


8767 


12865 


8768 


12866 



Nucleotide SeqID 


Protein SeqID 


8769 


12867 


8770 


12868 


8771 


12869 


8772 


12870 


8773 


12871 


8774 


12872 


8775 


12873 


8776 


12874 


8777 


12875 


8778 


12876 


8779 


12877 


8780 


12878 


8781 


12879 


8782 


12880 


8783 


12881 


8784 


12882 


8785 


12883 


8786 


12884 


8787 


12885 


8788 


12886 


8789 


12887 


8790 


12888 


8791 


12889 


8792 


12890 


8793 


12891 


8794 


12892 


8795 


12893 


8796 


12894 


8797 


12895 


8798 


12896 


8799 


12897 


8800 


12898 


8801 


12899 


8802 


12900 


8803 


12901 


8804 


12902 


8805 


12903 


8806 


12904 


8807 


12905 


8808 


12906 


8809 


12907 


8810 


12908 


8811 


12909 


8812 


12910 


8813 


12911 


8814 


12912 


8815 


12913 


8816 


12914 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqLD 


Protein SeqID 


8817 


12915 


8818 


12916 


8819 


12917 


8820 


12918 


8821 


12919 


8822 


12920 


8823 


12921 


8824 


12922 


8825 


12923 


8826 


12924 


8827 


12925 


8828 


12926 


8829 


12927 


8830 


12928 


8831 


12929 


8832 


12930 


8833 


12931 


8834 


12932 


8835 


12933 


8836 


12934 


8837 


12935 


8838 


12936 


8839 


12937 


8840 


12938 


8841 


12939 


8842 


12940 


8843 


12941 


8844 


12942 


8845 


12943 


8846 


12944 


8847 


12945 


8848 


12946 


8849 


12947 


8850 


12948 


8851 


12949 


8852 


12950 


8853 


12951 


8854 


12952 


8855 


12953 


8856 


12954 


8857 


12955 


8858 


12956 


8859 


12957 


8860 


12958 


8861 


22959 


8862 


12960 


8863 


12961 


8864 


12962 



Nucleotide SeqED 


Protein SeqID 


8865 


12963 


8866 


12964 


8867 


12965 


8868 


12966 


8869 


12967 


8870 


12968 


8871 


12969 


8872 


12970 


8873 


12971 


8874 


12972 


8875 


12973 


8876 


12974 


8877 


12975 


8878 


12976 


8879 


12977 


8880 


12978 


8881 


12979 


8882 


12980 


8883 


12981 


8884 


12982 


8885 


12983 


8886 


12984 


8887 


12985 


8888 


12986 


8889 


12987 


8890 


12988 


8891 


12989 


8892 


12990 


8893 


12991 


8894 


12992 


8895 


12993 


8896 


12994 


8897 


12995 


8898 


12996 


8899 


12997 


8900 


12998 


8901 


12999 


8902 


13000 


8903 


13001 


8904 


13002 


8905 


13003 


8906 


13004 


8907 


13005 


8908 


13006 


8909 


13007 


8910 


13008 


8911 


13009 


8912 


13010 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


8913 


13011 


8914 


13012 


8915 


13013 


8916 


13014 


8917 


13015 


8918 


13016 


8919 


13017 


8920 


13018 


8921 


13019 


8922 


13020 


8923 


13021 


8924 


13022 


8925 


13023 


8926 


13024 


8927 


13025 


8928 


13026 


8929 


13027 


8930 


13028 


8931 


13029 


8932 


13030 


8933 


13031 


8934 


13032 


8935 


13033 


8936 


13034 


8937 


13035 


8938 


13036 


8939 


13037 


8940 


13038 


8941 


13039 


8942 


13040 


8943 


13041 


8944 


13042 


8945 


13043 


8946 


13044 


8947 


13045 


8948 


13046 


8949 


13047 


8950 


13048 


8951 


13049 


8952 


13050 


8953 


13051 


8954 


13052 


8955 


13053 


8956 


13054 


8957 


13055 


8958 


13056 


8959 


13057 


8960 


13058 



Nucleotide SeqID 


Protein SeqID 


8961 


13059 


8962 


13060 


8963 


13061 


8964 


13062 


8965 


13063 


8966 


13064 


8967 


13065 


8968 


13066 


8969 


1306,7 


8970 


13068 


8971 


13069 


8972 


13070 


8973 


13071 


8974 


13072 


8975 


13073 


8976 


13074 


8977 


13075 


8978 


13076 


8979 


13077 


8980 


13078 


8981 


13079 


8982 


13080 


S983 


13081 


8984 


13082 


8985 


13083 


8986 


13084 


8987 


13085 


8988 


13086 


8989 


13087 


8990 


13088 


8991 


13089 


8992 


13090 


8993 


13091 


8994 


13092 


8995 


13093 


8996 


13094 


8997 


13095 


8998 


13096 


8999 


13097 


9000 


13098 


9001 


13099 


9002 


13100 


9003 


13101 


9004 


13102 


9005 


13103 


9006 


13104 


9007 


13105 


9008 


13106 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9009 


13107 


9010 


13108 


9011 


13109 


9012 


13110 


9013 


13111 


9014 


13112 


9015 


13113 


9016 


13114 


9017 


13115 


9018 


13116 


9019 


13117 


9020 


13118 


9021 


13119 


9022 


13120 


9023 


13121 


9024 


13122 


9025 


13123 


9026 


13124 


9027 


13125 


9028 


13126 


9029 


13127 


9030 


13128 


9031 


13129 


9032 


13130 


9033 


13131 


9034 


13132 


9035 


13133 


9036 


13134 


9037 


13135 


9038 


13136 


9039 


13137 


9040 


13138 


9041 


13139 


9042 


13140 


9043 


13141 


9044 


13142 


9045 


13143 


9046 


13144 


9047 


13145 


9048 


13146 


9049 


13147 


9050 


13148 


9051 


13149 


9052 


13150 


9053 


13151 


9054 


13152 


9055 


13153 


9056 


13154 



Nucleotide SeqID 


Protein SeqID 


9057 


13155 


9058 


13156 


9059 


13157 


9060 


13158 


9061 


13159 


9062 


13160 


9063 


13161 


9064 


13162 


9065 


13163 


9066 


13164 


9067 


13165 


9068 


13166 


9069 


13167 


9070 


13168 


9071 


13169 


9072 


13170 


9073 


13171 


9074 


13172 


9075 


13173 


9076 


13174 


9077 


13175 


9078 


13176 


9079 


13177 


9080 


13178 


9081 


13179 


9082 


13180 


9083 


13181 


9084 


13182 


9085 


13183 


9086 


13184 


9087 


13185 


9088 


13186 


9089 


13187 


9090 


13188 


9091 


13189 


9092 


13190 


9093 


13191 


9094 


13192 


9095 


13193 


9096 


13194 


9097 


13195 


9098 


13196 


9099 


13197 


9100 


13198 


9101 


13199 


9102 


13200 


9103 


13201 


9104 


13202 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9105 


13203 


9106 


13204 


9107 


13205 


9108 


13206 


9109 


13207 


9110 


13208 


9111 


13209 


9112 


13210 


9113 


13211 


9114 


13212 


9115 


13213 


9116 


13214 


9117 


13215 


9118 


13216 


9119 


13217 


9120 


13218 


9121 


13219 


9122 


13220 


9123 


13221 


9124 


13222 


9125 


13223 


9126 


13224 


9127 


13225 


9128 


13226 


9129 


13227 


9130 


13228 


9131 


13229 


9132 


13230 


9133 


13231 


9134 


13232 


9135 


13233 


9136 


13234 


9137 


13235 


9138 


13236 


9139 


13237 


9140 


13238 


9141 


13239 


9142 


13240 


9143 


13241 


9144 


13242 


9145 


13243 


9146 


13244 


9147 


13245 


9148 


13246 


9149 


13247 


9150 


13248 


9151 


13249 


9152 


13250 



Nucleotide SeqID 


Protein SeqID 


9153 


13251 


9154 


13252 


9155 


13253 


9156 


13254 


9157 


13255 


9158 


13256 


9159 


13257 


9160 


13258 


9161 


13259 


9162 


13260 


9163 


13261 


9164 


13262 


9165 


13263 


9166 


13264 


9167 


13265 


9168 


13266 


9169 


13267 


9170 


13268 


9171 


13269 


9172 


13270 


9173 


13271 


9174 


13272 


9175 


13273 


9176 


13274 


9177 


13275 


9178 


13276 


9179 


13277 


9180 


13278 


9181 


13279 


9182 


13280 


9183 


13281 


9184 


13282 


9185 


13283 


9186 


13284 


9187 


13285 


9188 


13286 


9189 


13287 


9190 


13288 


9191 


13289 


9192 


13290 


9193 


13291 


9194 


13292 


9195 


13293 


9196 


13294 


9197 


13295 


9198 


13296 


9199 


13297 


9200 


13298 
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WO 01/70955 



TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9201 


13299 


9202 


13300 


9203 


13301 


9204 


13302 


9205 


13303 


9206 


13304 


9207 


13305 


9208 


13306 


9209 


13307 


9210 


13308 


9211 


13309 


9212 


13310 


9213 


13311 


9214 


13312 


9215 


13313 


9216 


13314 


9217 


13315 


9218 


13316 


9219 


13317 


9220 


13318 


9221 


13319 


9222 


13320 


9223 


13321 


9224 


13322 


9225 


13323 


9226 


13324 


9227 


13325 


9228 


13326 


9229 


13327 


9230 


13328 


9231 


13329 


9232 


13330 


9233 


13331 


9234 


13332 


9235 


13333 


9236 


13334 


9237 


13335 


9238 


13336 


9239 


13337 


9240 


13338 


9241 


13339 


9242 


13340 


9243 


13341 


9244 


13342 


9245 


13343 


9246 


13344 


9247 


13345 


9248 


13346 



Nucleotide SeqID 


Protein SeqID 


9249 


13347 


9250 


13348 


9251 


13349 


9252 


13350 


9253 


13351 


9254 


13352 


9255 


13353 


9256 


13354 


9257 


13355 


9258 


13356 


9259 


13357 


9260 


13358 


9261 


13359 


9262 


13360 


9263 


13361 


9264 


13362 


9265 


13363 


9266 


13364 


9267 


13365 


9268 


13366 


9269 


13367 


9270 


13368 


9271 


13369 


9272 


13370 


9273 


13371 


9274 


13372 


9275 


13373 


9276 


13374 


9277 


13375 


9278 


13376 


9279 


13377 


9280 


13378 


9281 


13379 


9282 


13380 


9283 


13381 


9284 


13382 


9285 


13383 


9286 


13384 


9287 


13385 


9288 


13386 


9289 


13387 


9290 


13388 


9291 


13389 


9292 


13390 


9293 


13391 


9294 


13392 


9295 


13393 


9296 


13394 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqlD 


Protein SeqlD 


9297 


13395 


9298 


13396 


9299 


13397 


9300 


13398 


9301 


13399 


9302 


13400 


9303 


13401 


9304 


13402 


9305 


13403 


9306 


13404 


9307 


13405 


9308 


13406 


9309 


13407 


9310 


13408 


9311 


13409 


9312 


13410 


9313 


13411 


9314 


13412 


9315 


13413 


9316 


13414 


9317 


13415 


9318 


13416 


9319 


13417 


9320 


13418 


9321 


13419 


9322 


13420 


9323 


13421 


9324 


13422 


9325 


13423 


9326 


13424 


9327 


13425 


9328 


13426 


9329 


13427 


9330 


13428 


9331 


13429 


9332 


13430 


9333 


13431 


9334 


13432 


9335 


13433 


9336 


13434 


9337 


13435 


9338 


13436 


9339 


13437 


9340 


13438 


9341 


13439 


9342 


13440 


9343 


13441 


9344 


13442 



Nucleotide SeqlD 


Protein SeqlD 


9345 


13443 


9346 


13444 


9347 


13445 


9348 


13446 


9349 


13447 


9350 


13448 


9351 


13449 


9352 


13450 


9353 


13451 


9354 


13452 


9355 


13453 


9356 


13454 


9357 


13455 


9358 


13456 


9359 


13457 


9360 


13458 


9361 


13459 


9362 


13460 


9363 


13461 


9364 


13462 


9365 


13463 


9366 


13464 


9367 


13465 


9368 


13466 


9369 


13467 


9370 


13468 


9371 


13469 


9372 


13470 


9373 


13471 


9374 


13472 


9375 


13473 


9376 


13474 


9377 


13475 


9378 


13476 


9379 


13477 


9380 


13478 


| 9381 


13479 


9382 


13480 


9383 


13481 


9384 


13482 


9385 


13483 


9386 


13484 


9387 


13485 


9388 


13486 


9389 


13487 


9390 


13488 


9391 


13489 


9392 


13490 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9393 


13491 


9394 


13492 


9395 


13493 


9396 


13494 


9397 


13495 


9398 


f 13496 


9399 


13497 


9400 


13498 


9401 


13499 


9402 


13500 


9403 


13501 


9404 


13502 


9405 


13503 


9406 


13504 


9407 


13505 


9408 


13506 


9409 


13507 


9410 


13508 


9411 


13509 


9412 


13510 


9413 


13511 


9414 


13512 


9415 


13513 


9416 


13514 


9417 


13515 


9418 


13516 


9419 


13517 


9420 


13518 


9421 


13519 


9422 


13520 


9423 


13521 


9424 


13522 


9425 


13523 


9426 


13524 


9427 


13525 


9428 


13526 


9429 


13527 


9430 


13528 


9431 


13529 


9432 


13530 


9433 


13531 


9434 


13532 


9435 


13533 


9436 


13534 


9437 


13535 


9438 


13536 


9439 


13537 


9440 


13538 



Nucleotide SeqID 


Protein SeqID 


9441 


13539 


9442 


13540 ; 


9443 


13541 


9444 


13542 


9445 


13543 


9446 


13544 


9447 


13545 


9448 


13546 


9449 


13547 


9450 


13548 


9451 


13549 


9452 


13550 ; 


9453 


13551 


9454 


13552 


9455 


13553 


9456 


13554 


9457 


13555 


9458 


13556 


9459 


13557 


9460 


13558 


9461 


13559 


9462 


13560 


9463 


13561 


9464 


13562 


9465 


13563 


9466 


13564 


9467 


13565 


9468 


13566 


9469 


13567 


9470 


13568 


9471 


13569 


9472 


13570 


9473 


13571 


9474 


13572 


9475 


13573 


9476 


13574 


9477 


13575 


9478 


13576 


9479 


13577 


9480 


13578 


! 9481 


13579 


9482 


13580 


9483 


13581 


9484 


13582 


9485 


13583 


9486 


13584 


9487 


13585 


9488 


13586 
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TABLE VIII 



PCT/US01/09180 



Nucleotide SeqID 


Protein SeqID 


9489 


13587 


9490 


13588 


9491 


13589 


9492 


13590 


9493 


13591 


9494 


13592 


9495 


13593 


9496 


13594 


9497 


13595 


9498 


13596 


9499 


13597 


9500 


13598 


9501 


13599 


9502 


13600 


9503 


13601 


9504 


13602 


9505 


13603 


9506 


13604 


9507 


13605 


9508 


13606 


9509 


13607 


9510 


13608 


9511 


13609 


9512 


13610 


9513 


13611 


9514 


13612 


9515 


13613 


9516 


13614 


9517 


13615 


9518 


13616 


9519 


13617 


9520 


13618 


9521 


13619 


9522 


13620 


9523 


13621 


9524 


13622 


9525 


13623 


9526 


13624 


9527 


13625 


9528 


13626 


9529 


13627 


9530 


13628 


9531 


13629 


9532 


13630 


9533 


13631 


9534 


13632 


9535 


13633 


9536 


13634 



Nucleotide SeqID 


Protein SeqID 


9537 


13635 


9538 


13636 


9539 


13637 


9540 


13638 


9541 


13639 


9542 


13640 


9543 


13641 


9544 


13642 


9545 


13643 


9546 


13644 


9547 


13645 


9548 


13646 


9549 


13647 


9550 


13648 


9551 


13649 


9552 


13650 


9553 


13651 


9554 


13652 


9555 


13653 


9556 


13654 


9557 


13655 


9558 


13656 


9559 


13657 


9560 


13658 


9561 


13659 


9562 


13660 


9563 


13661 


9564 


13662 


9565 


13663 


9566 


13664 


9567 


13665 


9568 


13666 


9569 


13667 


9570 


13668 


9571 


13669 


9572 


13670 


9573 


13671 


9574 


13672 


9575 


13673 


9576 


13674 


9577 


13675 


9578 


13676 


9579 


13677 


9580 


13678 


9581 


13679 


9582 


13680 


9583 


13681 


9584 


13682 
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9585 


13683 


9586 


13684 


9587 


13685 


9588 


13686 


9589 


13687 


9590 


13688 


9591 


13689 


9592 


13690 


9593 


13691 


9594 


13692 


9595 


13693 


9596 


13694 


9597 


13695 


9598 


13696 


9599 


13697 


9600 


13698 


9601 


13699 


9602 


13700 


9603 


13701 


9604 


13702 


9605 


13703 


9606 


13704 


9607 


13705 


9608 


13706 


9609 


13707 


9610 


13708 


9611 


13709 


9612 


13710 


9613 


13711 


9614 


13712 


9615 


13713 


9616 


13714 


9617 


13715 


9618 


13716 


9619 


13717 


9620 


13718 


9621 


13719 


9622 


13720 


9623 


13721 


9624 


13722 


9625 


13723 


9626 


13724 


9627 


13725 


9628 


13726 


9629 


13727 


9630 


13728 


9631 


13729 


9632 


13730 



Nucleotide SeqID 


Protein SeqID 


9633 


13731 


9634 


13732 


9635 


13733 


9636 


13734 


9637 


13735 


9638 


13736 


9639 


13737 


9640 


13738 


9641 


13739 


9642 


13740 


9643 


13741 


9644 


13742 


9645 


13743 


9646 


13744 


9647 


13745 


9648 


13746 


9649 


13747 


9650 


13748 


9651 


13749 


9652 


13750 


9653 


13751 


9654 


13752 


9655 


13753 


9656 


13754 


9657 


13755 


9658 


13756 


9659 


13757 


9660 


13758 


9661 


13759 


9662 


13760 


9663 


13761 


9664 


13762 


9665 


13763 


9666 


13764 


9667 


13765 


9668 


13766 


9669 


13767 


9670 


13768 


9671 


13769 


9672 


13770 


9673 


13771 


9674 


13772 


9675 


13773 


9676 


13774 


9677 


13775 


9678 


13776 


9679 


13777 


9680 


13778 
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9681 


13779 


9682 


13780 


9683 


13781 


9684 


13782 


9685 


13783 


9686 


13784 


9687 


13785 


9688 


13786 


9689 


13787 


9690 


13788 


9691 


13789 


9692 


13790 


9693 


13791 


9694 


13792 


9695 


13793 


9696 


13794 


9697 


13795 


9698 


13796 


9699 


13797 


9700 


13798 


9701 


13799 


9702 


13800 


9703 


13801 


9704 


13802 


9705 


13803 


9706 


13804 


9707 


13805 


9708 


13806 


9709 


13807 


9710 


13808 


9711 


13809 


9712 


13810 


9713 


13811 


9714 


13812 


9715 


13813 


9716 


13814 


9717 


13815 


9718 


13816 


9719 


13817 


9720 


13818 


9721 


13819 


9722 


13820 


9723 


13821 


9724 


13822 


9725 


13823 


9726 


13824 


9727 


13825 


9728 


13826 



Nucleotide SeqlD 


Protein SeqlD 


9729 


13827 


9730 


13828 


9731 


13829 


9732 


13830 


9733 


13831 


9734 


13832 


9735 


13833 


9736 


13834 


9737 


13835 


9738 


13836 


9739 


13837 


9740 


13838 


9741 


13839 


9742 


13840 


9743 


13841 


9744 


13842 


9745 


13843 


9746 


13844 


9747 


13845 


9748 


13846 


9749 


13847 


9750 


13848 


9751 


13849 


9752 


13850 


9753 


13851 


9754 


13852 


9755 


13853 


9756 


13854 


9757 


13855 


9758 


13856 


9759 


13857 


9760 


13 858 


9761 


13859 


9762 


13860 


9763 


13861 


9764 


13862 


9765 


13863 


9766 


13864 


9767 


13865 


9768 


13866 


9769 


13867 


9770 


13868 


9771 


13869 


9772 


13870 


9773 


13871 


9774 


13872 


9775 


13873 


9776 


13874 | 
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9777 


13875 


9778 


13876 


9779 


13877 


9780 


13878 


9781 


13879 


9782 


13880 


9783 


13881 


9784 


13882 


9785 


13883 


9786 


13884 


9787 


13885 


9788 


13886 


9789 


13887 


9790 


13888 


9791 


13889 


9792 


13890 


9793 


13891 


9794 


13892 


9795 


13893 


9796 


13894 


9797 


13895 


9798 


13896 


9799 


13897 


9800 


13898 


9801 


13899 


9802 


13900 


9803 


13901 


9804 


13902 


9805 


13903 


9806 


13904 


9807 


13905 


9808 


13906 


9809 


13907 


9810 


13908 


9811 


13909 


9812 


13910 


9813 


13911 


9814 


13912 


9815 


13913 


9816 


13914 


9817 


13915 


9818 


13916 


9819 


13917 


9820 


13918 


9821 


13919 


9822 


13920 


9823 


13921 


9824 


13922 



Nucleotide SeqID 


Protein SeqID 


9825 


13923 


9826 


13924 


9827 


13925 


9828 


13926 


9829 


13927 


9830 


13928 


9831 


13929 


9832 


13930 


9833 


13931 


9834 


13932 


9835 


13933 


9836 


13934 


9837 


13935 


9838 


13936 


9839 


13937 


9840 


13938 


9841 


13939 


9842 


13940 


9843 


13941 


9844 


13942 


9845 


13943 


9846 


13944 


9847 


13945 


9848 


13946 


9849 


13947 


9850 


13948 


9851 


13949 


9852 


13950 


9853 


13951 


9854 


13952 


9855 


13953 


9856 


13954 


9857 


13955 


9858 


13956 


9859 


13957 


9860 


13958 


9861 


13959 


9862 


13960 


9863 


13961 


9864 


13962 


9865 


13963 


9866 


13964 


9867 


13965 


9868 


13966 


9869 


13967 


9870 


13968 


9871 


13969 


9872 


13970 
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9873 , 


13971 


9874 


13972 


9875 


13973 


9876 


13974 


9877 


13975 


9878 


13976 


9879 


13977 


9880 


13978 


9881 


13979 ; 


9882 


13980 


9883 


13981 


9884 


13982 


9885 


13983 


9886 


13984 


9887 


13985 


9888 


13986 


9889 


13987 


9890 


13988 


9891 


13989 


9892 


13990 


9893 


13991 


9894 


13992 


9895 


13993 


9896 


13994 


9897 


13995 


9898 


13996 


9899 


13997 


9900 


13998 


9901 


13999 


9902 


14000 


9903 


14001 


9904 


14002 


9905 


14003 


9906 


14004 


9907 


14005 


9908 


14006 


9909 


14007 


9910 


14008 


9911 


14009 


9912 


14010 


9913 


14011 


9914 


14012 


9915 


14013 


9916 


14014 


9917 


14015 


9918 


14016 


9919 


14017 


9920 


14018 



Nucleotide SeqID 


Protein SeqID 


9921 


14019 


9922 


14020 


9923 


14021 


9924 


14022 


9925 


14023 


9926 


14024 


9927 


14025 


9928 


14026 


9929 


14027 


9930 


14028 


9931 


14029 


9932 


14030 


9933 


14031 


9934 


14032 


9935 


14033 


9936 


14034 


9937 


14035 


9938 


14036 


9939 


14037 


9940 


14038 


9941 


14039 


9942 


14040 


9943 


14041 


9944 


14042 


9945 


14043 


9946 


14044 


9947 


14045 


9948 


14046 


9949 


14047 


9950 


14048 


9951 


14049 


9952 


14050 


9953 


14051 


9954 


14052 


9955 


14053 


9956 


14054 


9957 


14055 


9958 


14056 


9959 


14057 


9960 


14058 


9961 


14059 


9962 


14060 


9963 


14061 


9964 


14062 


9965 


14063 


9966 


14064 


9967 


14065 


9968 


14066 
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9969 


14067 


9970 


14068 


9971 


14069 


9972 


14070 


9973 


14071 


9974 


14072 


9975 


14073 


9976 


14074 


9977 


14075 


9978 


14076 


9979 


14077 


9980 


14078 


9981 


14079 


9982 


14080 


9983 


14081 


9984 


14082 


9985 


14083 


9986 


14084 


9987 


14085 


9988 


14086 


9989 


14087 


9990 


14088 


9991 


14089 


9992 


14090 


9993 


14091 


9994 


14092 


9995 


14093 


9996 


14094 


9997 


14095 


9998 


14096 


9999 


14097 


10000 


14098 


10001 


14099 


10002 


14100 


10003 


14101 


10004 


14102 


10005 


14103 


10006 


14104 


10007 


14105 


10008 


14106 


10009 


14107 


10010 


14108 


10011 


14109 


10012 


14110 







-296- 



WO 01/70955 



TABLE IA PCT/US01/09180 



SeqID 


Clone name 
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8 


E3M 1 000000 1A02 


Enterococcus faecalis 


9 


E3M1 000000 1A06 


Enterococcus faecalis 


10 


E3M1 0000001 BO 1 


Enter oc occ us faecalis 


11 


E3M 10 00000 1B02 


Enter oc occ us faecalis 


12 


E3M1 000000 1B05 


Enterococcus faecalis 


13 


E3M10000001B06 


Ent&rococcus fcic.co.lis 


14 


E3M10000001B08 


Enterococc us faecalis 


15 


E3M10000001B10 


EntBfococcus faecalis 


16 


E3M1 000000 1C02 


Enterococc us fane cilis 


17 


E3M10000001C09 


Enteroc occ us faecalis 


18 


E3M10000001D02 


Enterococcus faecalis 


19 


E3M1 000000 1D04 


Enter oco cc us faecal is 


20 


E3M10000001D05 


Enterococcus faecalis 


21 


E3M1 000000 1D09 


Enteroc o ecus faecal is 


22 


E3M10000001E01 


Enter oc occ us faecal is 


23 


E3M1 0000001E02 


Enterococcus faecal is 


24 


E3 Ml 000000 1E03 




25 


E3M10000001E04 


Enter oc o cc us faecal is 


26 


E3M1 000000 1E08 


Enterococcus faeccilis 


27 


E3M1 000000 1E09 




28 


F3M1 0000001 F02 


J jfltKf C/lfltrlrMiJ fdtZLrLAllj 


29 


E3M1 0000001 F04 


Enterococc us faeccilis 


30 


E3M 1 000000 1 F06 


J^jflXxC-i VJL, C/C- L. il i> JtiC-Ut-i t- fi> 


31 


E3M 1 000000 1 F07 


J— /flit:./ L/C' WLsL. ito f Vtt^\.'lAi- /i3 


32 


E3M10000001G02 


J—fFCtL.f L/L. L/O L. 14A J Lii-.i-.Li 1 LA 


33 


E3M10000001G03 


Enterococcus fcteccil is 


34 


E3M1 000000 1G04 


Ljlll&l \JK* HO JlA&\*\AYia 


35 


E3M10000001G05 


Ent&rococcus faeccilis 


36 


E3M 1 000000 1 H02 


J^ntpytv/vfuv fstpr/iliv 


37 


E3M10000001H03 


E nteroc occus faeccilis 


38 


E3 Ml 000000 1H04 


Enterococcus faecalis 


39 


E3 M 1 0000004 A04 


Enterococcus faeccilis 


40 


E3M10000004C03 


Enterococcus faecal is 


41 


E3M10000004D01 


Ju/KC/ C/UOC/C wo JCii.. L.L.tl 13 


42 


E3M10000004D02 


Enterococcus faecalis 


43 


E3M10000004D10 


Enterococcus faeccilis 


44 


E3M10000004E11 


Enter oc occus faecalis 


45 


E3M10000004F08 


Enter o cocc us faecal is 


46 


E3M10000004F10 


En teroc occus faecalis 


47 


E3M10000004G01 


Enterococcus faecalis 


48 


E3M10000004H1 1 


E-yitpyncncci^i fncctili'i 


49 


E3M1 0000005 A07 


Enter oc occus faeccilis 


50 


E3M10000005B01 


Enterococcus faecalis 


51 


E3M10000005B08 


Enterococcus faecalis 


52 


E3M10000005C01 


Enterococcus faecalis 


53 


E3M10000005C03 


Enterococcus faecalis 


54 


E3M10000005C04 


Enterococcus faecalis 


55 


E3M10000005D03 


Enterococcus faecalis 
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56 


"caivyf i aaaaaact\A/i 


Enterococcus faecalis 


57 


JttjMlUUUUUUMJlu 


Enter ococcus faecalis 


58 


E3 M 1 UUUUUU5EU I 


Enterococcus faecalis 


y? 


1 UUUUUIDEU2 


Enterococcus faecalis 


oU 


■C.1TV.^T1 AAAAAA<T7A"2 

liJ M 1 UUUUUU j tLi) 5 


Enterococcus faecalis 


/C1 

ol 


'ni'KAi aaaaaacetiq 
til M 1 UUUUUlDEUo 


Enterococcus faecalis . 


62 


E3M 1 OOUUUOSr U7 


Enterococcus faecalis 


63 


E3M100UU005r 10 


Enterococcus faecalis 


AA 
0^ 


lUrvL 1 UUUUUU DLjU 3 


Enterococcus faecalis 


OD 


rriTiji aaaaaacpta/i 


Enterococcus faecalis 


oo 


'niAii'i aaaaaa*cqa , 2 


Enterococcus faecalis 


6/ 


"C3Ajf"i An a Ann^r/" 1 a i 
E3M. 1 OOOUUOoOO 1 


Enterococcus faecalis 


68 


b3M 1 OUUOUUoL. 12 


Enterococcus faecalis 


69 


E3M1 0000006D03 


Enterococcus faecalis 


70 


E3M1UUUUU06E1 1 


Enterococcus faecalis 


71 


H? 'J X yf 1 AAAAAA/CCA,1 

E3 JVL 1 UUUUOOor U4 


Enterococcus faecalis 


72 


E3 M 1 0000006O04 


Enterococcus faecalis 


73 


E3M1 00000060 12 


Enterococcus faecalis 


74 


L3m1 0000006H09 


Enterococcus faecalis 


75 


E3 Ml 0000007 A02 


Enterococcus faecalis 


76 


E3 M 1 0000007B02 


Enterococcus faecalis 


77 


OTk jf1 AAAAAATDA1 

E3M1000Q007B03 


Enterococcus faecalis 


78 


E3 M 1 0000 007003 


Enterococcus faecalis 


79 


L")l XI AAAAAA1 yf 

E3 Ml 0000007004 


Enterococcus faecalis 


80 


E3M 1 0000007 JJ03 


Enterococcus faecalis 


81 


E3M10000007E05 


Enterococcus faecalis 


82 


E3M10000007r01 


Enterococcus faecalis 


83 


T?"2"\/f 1 AAAAAATUA/: 

E3M 1 UUUUUU /r Uo 


Enterococcus faecalis 


84 


T?OX/T1 AAAAnmPAl 

E3M1UUUUUU/OU1 


Enterococcus faecalis 


85 


djM 1 U(JuU0(J»OU3 


Enterococcus faecalis 


oO 


E3M 1 UUUU0U5OUS 


Enterococcus faecalis 


87 


E3M 1 UUUUU08UU9 


Enterococcus faecalis 


88 


E3M 1 OUUUOOolJU 8 


Enterococcus faecalis 


89 


E jM 1 0UU0008EU2 


Enterococcus faecalis 


90 


E/3JV1 1 UUUUUUoOU j 


Enterococcus faecalis 


91 


CZA/fl AAAAAAO/^AA 

E3 M 1 UU(JU00oOU9 


Enterococcus faecalis 


92 


E3M1UUUUUU5HUZ 


Enterococcus faecalis 


93 


E3Mi uuuuuuyuu / 


Enterococcus faecalis 


94 


"C"2A/i1 AAAAAAAf^AA 

E 3 M 1 UUUUUU9CU9 


Enterococcus faecalis 


AC 

yj 


Ji j jvl i uuuuuuyixj i 


Enterococcus faecalis 


yo 


Ji JiVl 1 uuuuuuyiiuz 


Enterococcus faecalis 


97 


E J M 1 UUU0UU9EU3 


Enterococcus faecalis 


98 


"CIA/l 1 AAHAAAAT7AC 

EJM1UUUUUU9EU5 


Enterococcus faecalis 


OA 


T71AA1 AAAAAAA^AI 


Enterococcus faecalis 


100 




Enterococcus faecalis 


101 


E3M1OO0OO1ODO5 


Enterococcus faecalis 


102 


E3M10000010F01 


Enterococcus faecalis 


103 


E3M10000010G05 


Enterococcus faecalis \ 


104 


E3M10000010G07 


Enterococcus faecalis 
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105 


"C2TV/M AAAAA 1 A/""* AO 

E3M 1 UUUUU 1 uouy 


Enterococcus faecalis 


106 


E3M 1 OUOUU 1 UG 1 U 


Enter ococcus faecalis 


107 


rj^TV/fl AAAAA 1 ATJAO 

&3M1 UUUUU lUriUz 


Enterococcus faecalis 


108 


"C3 TV /T1 AAAAAI 1 A AQ 

E3M 1 UUUUU 1 1AUV 


Enterococcus faecalis 


109 


TT'S'lV/f 1 AAAAA 1 1 TJ f\1 

E3M1UUUUU1 113U3 


Enterococcus faecalis 


1 1 A 




Enterococcus faecalis 


111 


■C2TV/T1 AAAAAI 1 /""AT 

E3 M 1 UUUUU 1 1 CU / 


Enterococcus faecalis 


112 


E3M1 UUUUU 1 IDU3 


Enterococcus faecalis 


113 


■Cji/fl AAAAA 1 1 Um 

JC.3M1 UUUUU 1 IMUz 


Enterococcus faecalis 


1 14 


TJII141 AAAAA 1 1XTA< 

hi 3JV11UUUUU I IMUj 


renter ococcus jaecatis 


1 1 c 


■C3TV/T1 AAAAA1 TDA1 
ri3iVl 1 UUUUU 1 ZdU 1 


Enterococcus faecalis 


116 


E3 Ml 000UU 1 2 J3U2 


Enterococcus faecalis 


117 


Ajf 1 A A A A A 1 1T3/n 

E3M 1 UUUUU 12-bU / 


Enterococcus faecalis 


118 


1* /f 1 AAAAA 1 <Tr> AO 

E3 M 1 UUUUU 12B U o 


Enterococcus faecalis 


1 19 


TT O A .f 1 AAAAA 1 O/^A 1 

E3M10000012G01 


Enterococcus faecalis 


120 


■ciAyf 1 aaaaa i onin 
E3 M 1 UUVUV iZu 1 U 


Enterococcus faecalis 


121 


TJaAyfl AAAAA 1 1T? AO 

E3 M L UUUUU 1 Zhv o 


Enterococcus faecalis 


122 


E3M1 UUUUU 12rU5 


Enterococcus jaecalis 


123 


E3 Ml 00000121* 06 


Enterococcus faecalis 


124 


"CJAVTI AAAftAlinA'7 

E3M10U00U12FU7 


Enterococcus faecalis 


125 


"C5Tk /ft AAAAA 1 ^Pl A 

E3M10000012F10 


Enterococcus faecalis 


126 


E3 Ml 00000 12G02 


Enterococcus faecalis 


127 


E3M10000012G07 


Enterococcus faecalis 


128 


E3M 1 00000 13A06 


Enterococcus faecalis 


129 


E3M10UUUU13AU7 


Enterococcus faecalis 


130 


f-io A 11 AAAAA 

E3M10000013C05 


Enterococcus faecalis 


131 


Tf)ll/I AAAAA 1 

E3 M1000UU13 D02 


Enterococcus faecalis 


132 


"C"3Ajf 1 AAAAA1 ITlftO 

E3M1 UUUUU 13JJUo 


Enterococcus faecalis 


133 


T?OTkjT1 AAAAA 1 O T"\ 1 A 

E3M10000013D10 


Enterococcus faecalis 


134 


1 AAAAA "1 "5 T AO 

E3M 1 UUUUU 1 3 EU2 


Enterococcus faecalis 


135 


7"7 ^ *fc jf 1 AAAAA 1 <)T7AO 

E3MlUUUUUI3bU8 


Enterococcus faecalis 


136 


"DOTVjTI AAAAAI TCAC 

E3M1 UUUUU 13r 05 


Enterococcus faecalis 


137 


"C31V 1 AAAAA1 

E3M 1 UUUUU 1 3r 1Z 


Enterococcus faecalis 


138 


T713A J1 AAAAA 1 ITIA 

E3M1UUUUU13G1U 


Enterococcus faecalis 


139 


T~» AAAAA1 ^ T TA1 

E3M1UUUUU13HU3 


Enterococcus faecalis 


140 


T3QA/f1 AAAAA1 2UA< 

E3 M1UUUUU13 riU 0 


Enterococcus faecalis 


141 


■caAyri aaaaai axji a 
E3 M 1 UUUUU 1 3ri 1 U 


Enterococcus faecalis 


142 


T^"2 Hit 1 AAAAAI /1T3 1 O 

E3M1 UUUUU 14i3lZ 


Enterococcus faecalis 


143 


E3M 1 UUUUU I4E IZ 


Enterococcus faecalis 


1 AA 


C'STvvri AAAAA 1/tiTlAO 
Ctj M 1 UUUUU 1 ^HjUS* 


Enterococcus faecalis 




"CQlVVri AAAAAI ^TiAA 
±i.3lVl 1 UUUUU 1 jJdU^ 


Enterococcus faecalis 


146 


CQAJfi AAAAAI T 

E3M 1 UUUUU ID DiZ 


Enterococcus faecalis 


147 


TT^AvTI AAAAA 1 ^T? 1 T 

E3 Ml UUUUU IjELZ 


Enterococcus faecalis 


148 


TJ^A/T 1 AAAAA 1 /I A A "2 

E3M1UUUUU 16AU3 


Enterococcus faecalis 


1 AQ 


EOJ.V1 1 UUUUU lOAUt 


Enterococcus faecalis 


150 


E3M10000016C11 


Enterococcus faecalis 


151 


E3M10000016D03 


Enterococcus faecalis 


152 


E3M10000016F06 


Enterococcus faecalis 


153 


E3M10000016F10 


Enterococcus faecalis 



-299- 



WO 01/70955 



TABLE IA PCT/US01/09180 



SeqJLD 


Clone name 


Organism 


154 


mn/f 1 aaaaai dur\K 
E3M1UUUUU1oHUj 


Enterococcus faecalis 


155 


b3M 1 vDVVl) I obi i U 


Enterococcus faecalis 


1 

1 JO 


Pi'jiv/ri aaaaai *7 a ao 
E3M i UUUUU 1 /Auy 


Enterococcus faecalis 




jwmiuuuuui /uuy 


Enterococcus faecalis 


158 


C3H.vf 1 AAAAAI Q A t\H 

bJM 1 UUUUU 1 ©AU / 


Enterococcus faecalis 






Enterococcus faecalis 


lOU 


TJOxji aaaaai ffcni 
Jb 3 JYl 1 UUUUU 1 o JbO 1 


Enterococcus faecalis 


161 


E3M 1 uoouu i oooy 


Enterococcus faecalis 


1 /ZD 


"C'SAjTI aaaaai QxinA 
tl 3 M 1 UUUUU 1 oxiUo 


Enterococcus faecalis 


163 


X7'J\jf t AAAAAI OD(l£ 

coMl UUUUU lyjoUo 


Enterococcus jaecahs 


1 dA 
104 


tjqa/fi aaaaai d'nfi') 
HjNLi \j\)\)\)V J yjJU2 


Enterococcus faecalis 


165 


E3M10U000iyb03 


Enterococcus faecalis 


166 


fciM 1 UUUUU 19E04 


Enterococcus faecalis 


167 


Jts3M 1 0000020004 


Enterococcus faecalis 


168 


OH If 1 AAAAAOATTAC 

E3M 1 000UU2UH05 


Enterococcus faecalis 


169 


E3M 1 000002 1 A08 


Enterococcus faecalis 


170 


H3M1 UUUU02 1 A 1 1 


Enterococcus faecalis 


171 


"COIL K 1 AAAAAH 1 Tl 1 /A 

E3M 1 UU0002 IB 1 0 


Enterococcus faecalis 


172 


E3M 1 000002 1 C03 


Enterococcus faecalis 


173 


E3M 1 0000021 C04 


Enterococcus faecalis 


174 


E3 M 1 0000 02 1 C08 


Enterococcus faecalis 


175 


E3M 10000021D04 


Enterococcus faecalis 


176 


E3M1 000002 1E10 


Enterococcus faecalis 


177 


E3M1 000002 1G04 


Enterococcus faecalis 


178 


E3M 1 U000021 CjJO 


Enterococcus faecalis 


179 


cjh jti r\r»rt/^/\o I/in 

E3M10000021G1 1 


Enterococcus faecalis 


180 


OXil AAAAAO 1 TT1 1 

E3M 10 000021 HI 1 


Enterococcus faecalis 


181 


~E"21V;ri AAAAAOT A r\A 

M 1 UUUUU22AU4 


Enterococcus faecalis 


182 


"CaiV^I AAAAAOO A 1 1 

E3 Ml 0000022 A 1 1 


Enterococcus jaecalis 


183 


"\ X 1 AAAAA'J'MDA/I 

Jb3M10000U22BU4 


Enterococcus faecalis 


184 


T-><3 » * 1 AAAAAntlAC 

E3M1U000022B05 


Enterococcus faecalis 




"D'lAvri AAAAAT">~QA*7 
JcoMJ.UUUUU22.tSU / 


Enterococcus faecalis 


186 


ri3 M i UUUUU22 CU!) 


Enterococcus faecalis 


187 


~Cy'K/i'\ AAAAAOO^AA 

E3M1U00UU22C0O 


Enterococcus Jaecalis 


188 


E3M 1 000UU22C0y 


Enterococcus faecalis 


189 


TJIT^iTI AAAAA1 rt TNA/l 

E3 M 1 UU00U22 DU4 


Enterococcus faecalis 


t on 

iyu 


C-HV/TT AAAAATTCA'C 

rs3 JVl 1 UUUUU22r U 3 


Enterococcus faecalis 


1 01 

iy i 


■C2AVT1 AAAAAT">~CA/C 

J33M 1 UUUUU22r UO 


Enterococcus faecalis 


192 


E3M1 00000221* 08 


Enterococcus faecalis 


1 Ol 

iyj 


ISj M 1 UUUUU220U2 


Enterococcus faecalis 


1 QA 




Enterococcus faecalis 


195 


TJIA/TI AAAAAT5 A A*3 

Jc.3MlUUUUU2.3AU3 


Enterococcus faecalis 


196 


xi3M 1 U000023 AOo 


Enterococcus faecalis 


1 an 


"D^TV/f 1 AAAAAO'l A <\1 

Jb3M 1 UUUUU23 AU / 


Enterococcus faecalis 


198 




jiifjierococciis jaecuiis 


199 


E3M10000023B02 


Enterococcus faecalis 


200 


E3M10000023B06 


Enterococcus faecalis 


201 


E3M10000023C03 


Enterococcus faecalis 


202 


E3M10000023C04 


Enterococcus faecalis 
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ZUj 


aaaaaoq/^a*; 
JbjiVLl UUUUUZ JUUO 


Enterococcus faecalis 


OA/I 

ZU4 


i aaaaaoioaq 
J&JM 1 UUUUUZJCUo 


Enterococcus faecalis 


one 


jijjviiuuuuuzji^uy 


Enterococcus faecalis 


zuo 


TJ^A/f 1 aaaaao^wv? 

XlOiVll UUUUUZOUUZ 


Enterococcus faecalis 


207 


roJVll UUUUUZ3UU4 


Enterococcus faecalis 


ZUo 


A/f i aaaaao^ r*j 1 n 

Cj J1V1 1 UUUUUZJ UlU 


Enterococcus faecalis 


ZUi* 


T?"2A/f i aaaaao-jtja/i 
H.3 JVl 1 UU UUUZ J JtiU4 


Enterococcus faecalis 


210 


T7"2A/ri aaaaao lum 

XlOlVl 1 UUUUUZ j XlU / 


Enterococcus faecalis 


Zl 1 


ttqajt i aaaaaoqtjaq 
xi.3j.vi i uuuuuzjxiuy 


Enterococcus faecalis 


Z1Z 


■cnA/f t AAAAATScm 
Xi_>JVll UUUUUZ jrUZ 


Enterococcus faecalis 


Ol ^ 


T7iA4^i aaaaao^tti a 
H jlVl J UUUUUZ jr 1 U 


Enterococcus faecalis 


Z14 


XloJVll UUUUUZ 5 LlUZ 


Enterococcus faecalis 


Zl J 


-fcjjjJVl 1 UUUUUZ j UU4 


Enterococcus faecalis 


216 


xiJJVllUUUUUZiCjlU 


Enterococcus faecalis 


217 


±1 iM 1 UUUUUZ3 two 


Enterococcus faecalis 


Z15 


X13 JVl 1 UUUUUZ4AU J 


Enterococcus faecalis 


ziy 


lA/fl AAAAAO/1 A A/1 

tL5 JVl 1 UUUUUZ4AU4 


Enterococcus faecalis 


220 


iiiM 1 0U000Z4A08 


Enterococcus jaecal is 


221 


xi3 M J UU00UZ4C0O 


Enterococcus jaecalis 


TOO 

zzz 


H3JVL1 UUUUUZ jAUd 


Enterococcus faecalis 


ZZo 


xi J M. 1 UUUUUZDdU 1 


Enterococcus faecalis 


ZZ4 


HT^A/TI AAAAAO^TJA^ 

toMl UUUUUZ jdUJ 


Enterococcus faecalis 


ZZD 


JG, JM i UUUUUZjdUj 


Enterococcus faecalis 


226 


llJ JVl 1 UU000Z5B 1 0 


Enterococcus faecalis 


227 


±i jM 1 UUUUUZdCU 1 


Enterococcus faecalis 


228 


J&3JV11UUUUUZ5CU4 


Enterococcus faecalis 


zzy 


U3M 1 UUUUUZjCUj 


Enterococcus faecalis 


Z5\J 


r!OJVLlUUUUUZ3V_,U / 


Enterococcus faecalis 


Zji 


XI J JVl l UV\JUlJJ.D\^iJo 


Enterococcus faecalis 


232 


.coJviiuuuuuzDCuy 


Enterococcus faecalis 


•til 
155 


■C^A/M AAAAAO ^J/"" 1 ! 1 

xlJ JVl 1 UUUUUZ 1 1 


Enterococcus faecalis 


234 


JtloJVL 1 UUUUUZ jJJU 1 


Enterococcus faecalis 




JtiJJVl I UUUUUZ 3U 1 U 


Enterococcus faecalis 


236 


uaui aaaaao^ctjat 
JtL3 JVl 1 UUUUUZ j HU / 


Enterococcus faecalis 


237 


"CaA/TI AnAAAO^UAO 

H 5 JM 1 UUUUUZ JtUo 


Enterococcus faecalis 




T7*5Aif 1 AAAAAO ^T? 1 O 
rUJVl 1 UUUUUZ jJC, 1Z 


Enterococcus faecalis 


z.>y 


C2Ayf"T AAAAAO <T?A/t 

J2<jJVllUUUUUZjrU4 


Enterococcus faecalis 


Z4U 


T71A4" 1 AAAAAO^TTA/i 
EjJ JVl 1 UUUUUZ jr UO 


Enterococcus faecalis 


O/l 1 
Z41 


"E"2A>ri AAAAAO<UAft 
Ho JVl 1 UUUUUZ jrUo 


Enterococcus faecalis 


OA') 
Z'tZ 


Th"5AA 1 AAAAAO^PAQ 

xioivi i uuuuuz jr \jy 


Enterococcus faecalis 


Z*tO 


"piK/fi aaaaao ^fi a 
JCjivi i uuuuuz j r iu 


Enterococcus faecalis 


244 


T?1TV>f 1 AAAAA0*sT71 1 
XI j 1V11 UUUUUZ J r 1 1 


Enterococcus faecalis 


Z4_> 


"CSAif 1 AAAAAO^TJI O 
JbJJVU UUUUUZ3JT 1Z 


Enterococcus faecalis 


Z40 


TJIlVyf 1 AAAAAO^nAO 
XI 5 JVl 1 U UUUUZ J LjUZ 


Enterococcus faecalis 


247 


p^?mi noAAA7sr}n7 


Enterococcus faecalis 


248 


E3M10000025G09 


Enterococcus faecalis 


249 


E3M10000027A02 


Enterococcus faecalis 


250 


E3M10000027A07 


Enterococcus faecalis 


251 


E3M10000027A09 


Enterococcus faecalis 
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ZjZ 


JidMiuuyUUz /tiu t 


Enterococcus faecalis 


Zjj 


bjjVLl UUUUUZ /dUo 


Enterococcus faecalis 


Zjh 


■c2A/fi aaaaaootjao 


Enterococcus faecalis 


Zjj 


JtiO JVLl UUUUUZ / uuz 


Enterococcus faecalis 


256 


JbJJVl 1 0UUU02 /ClU 


Enterococcus faecalis 


Zj 1 


T?^X/f 1 aaaaaoo/^ag 
bjJVLlUUUUUZ /L/Uo 


Enterococcus faecalis 


258 


b J JVL 1 U UUUUZ / JJUo 


Enterococcus faecalis 


Zjy 


bJ JYL 1 UUUUUZ /JJU 3 


Enterococcus faecalis 


260 


T7'2A./fi aaaaat7t\aq 
-bo JYL 1 UUUUUZ /JJUo 


Enterococcus faecalis 


261 


bd M 1 UUUUUZ / JJ 1 U 


Enterococcus faecalis 


262 


AAAAATT/T-Al 

bjJVLlUUUUUZ /VjUl 


Enterococcus faecalis 


ZOj 


b J JYl 1 UUUUUZ / \J\J 5 


Enterococcus faecalis 


264 


Tj^n/ri AAAAAT7TJTA/1 

xiJJVLlUUUUU^ /rlU4 


Enterococcus faecalis 


265 


b J M 1 UUUUU2 / rlU / 


Enterococcus faecalis 


266 


j 1 AAAAAOG a no 

Ji3JVllUUUUUzoAUz 


Enterococcus faecalis 


267 


T?1Ajf 1 AAAAAO© A n"2 

bJ M 1 UUUUUZ o AU3 


Enterococcus faecalis 


268 


T7 o Tv f 1 nAAA<V>0 A A/i 

bJJVLl UUUUUzoAU4 


Enterococcus faecalis 


269 


b3 M 1 UUUUOZHAU D 


Enterococcus faecalis 


270 


bJMlUUUUUzoAUo 


Enterococcus faecalis 


271 


T7"2x<f i aaaaaoq a no 
b 3 M 1 UUUUUzoAUo 


Enterococcus faecalis 


272 


Jij MI UUUUUZ oxsUl 


Enterococcus faecalis 


273 


bJJVU UUUUU2o\h>0Z 


Enterococcus faecalis 


274 


AAAAAOOTSAI 

bJMlUUUUUzoisUi 


Enterococcus faecalis 


275 


E3M1 000002 8B04 


Enterococcus faecalis 


276 


li JM1 UUUUUzJyBU j 


Enterococcus faecalis 


211 


T*3TW JT1 AAAA/11 0"DA^ 

bJJVLlUUOUUzeBUo 


Enterococcus faecalis 


278 


fc, iM 1 UUUUUzorJU / 


Enterococcus faecalis 


279 


x-OAjf i aaaaaootiaii 
bjMlUUUUUzor>Uo 


Enterococcus faecalis 


280 


E3JVL 1 UUUUUZoCU 1 


Enterococcus faecalis 


281 


b J M 1 UUUUUZ oCUZ 


Enterococcus faecalis 


oo 

ZoZ 


"c-ia/m aaaaaoqi^a/i 
E,3NL 1 UUUUUZo<_-U4 


Enterococcus faecalis 


283 


bJJVL 1 UUUUUZoCUD 


Enterococcus faecalis 


284 


Tj'iAjf 1 aaaaaoc/^a** 
b jJVl 1 UUUUUZot^Uo 


Enterococcus faecalis 


285 


C.3M. 1 UUUUUzaCA* / 


Enterococcus faecalis 


286 


1 AAAAAO Q^AC 

bjJYL 1 UUUUUZoLAJo 


Enterococcus faecalis 


287 


CQAiM AAAAAOOnAI 

±1 jM 1 UUUUUzo DU i 


Enterococcus faecalis 


Zoo 


t^oa/T i nnnnnocT»no 
b jJVi 1 \JVV\J\)ZoDV)Z 


Enterococcus faecalis 


289 


A .f 1 AAAAAO OT>A « 

bo ivl 1 UUUUUZoJLJU j 


Enterococcus faecalis 


zyu 


tjq a/ti nnnnnoa'nnA 

riJlVi 1 UUUUUZoUUO 


Enterococcus faecalis 


OQ1 

zy i 


xljJVl 1 UUUUUZ oUUo 


Enterococcus faecalis 


zyz 


iio JM. 1 U UUUUZoXlU 1 


Enterococcus faecalis 


293 


xljJVl 1 UUUUUZ oxlU'f 


Enterococcus faecalis 


zy4 


wiivvri nnnn ao 8T3n'7 

iiJlVllUUUUUZoJtiU / 


Enterococcus faecalis 


zio 


jvi i uuuuuzor uz 


Enterococcus faecalis 


296 


x2i jivi i uuijuuzor uj 




297 


E3M10000028F04 


Enterococcus faecalis 


298 


E3M10000028F05 


Enterococcus faecalis 


299 


E3M10000028F06 


Enterococcus faecalis 


300 


E3M10000028F07 


Enterococcus faecalis 
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301 


b3MlUUUUUZo(jU0 


Enterococcus faecalis 


302 


J&3JVL 1 OUUUUzokjUo 


Enterococcus faecalis 


iai 


fax/1 1 nrtnnAiorrn 
b3M.lUUUUUz8(jU / 


Enterococcus faecalis 


i A/i 
JU4 


■D1\jf 1 A AflAAO QTIA/1 
liJJVl 1 UUUUUZo±iU4 


Enterococcus faecalis 


ia< 


TJIA/f 1 AAAAAOSTJAT 
JcoivllUUUUUZoriU / 


Enterococcus faecalis 


iaa 


c, Jivi i uuuuuzy auz 


Enterococcus faecalis 


1fi7 
D\) I 


"DTXAI A AAAAIO A A/1 

b3M 1 UUUUUZyAU4 


Enterococcus faecalis 


ia» 


T71TV/H AAAAAOQ A A^ 

hjivii uuuuuzyAUj 


Enterococcus faecalis 


-?uy 


"niAAl AAAAAOQ A 1 A 


Enterococcus faecalis 


11 A 


TriTVjf 1 AAAAAOQ A 1 1 
-COlVllUUUUUZyAl 1 


Enterococcus faecalis 


"31 1 


"B11V4"1 AAAAAOQTJA1 

lijivi i uuuuuzy Jtsu 1 


Enterococcus faecalis 


11 O 


T71A/T1 AAAAAOQT3AO 

b jM 1 UUUUUZyrJUz 


Enterococcus faecalis 


313 


TT'lTUI AAAAAOOT5A« 

b3 JV1 1 UUUUUZ9BU5 


Enterococcus jaecalis 


314 


b jM 1 UVuUUZyriuo 


Enterococcus faecalis 


315 


■C2TV/T1 AAAAAOAT2AO 

b3 JV1 1 UOUOUzyhSUo 


Enterococcus faecalis 


i i a 
j 10 


TJIIWM AAAAA1CVQ1 1 


Enterococcus faecalis 


.31 / 


b3MlUUUUUZy.t>lZ 


Enterococcus faecalis 


318 


b3 jvi i uuuuuzyuu i 


Enterococcus faecalis 




b j M I OUUUUZVCUz 


Enterococcus faecalis 


320 


dAyM A AAA AO A/" 1 An 

b3 M i uuuuuzv cuj 


Enterococcus faecalis 


321 


Jbi M 1 00UU0Z9L.U4 


Enterococcus faecalis 


322 


biJVl 1 U0UUUZ9CU5 


Enterococcus faecalis 


lOI 

52.5 


jiiiYi i uuuuuzycuo 


Enterococcus faecalis 


324 


TJIAvf 1 AAAAAOQOA'7 

iijivii uuuuuzyuu / 


Enterococcus faecalis 


325 


"CO A/fl AAft/lAOOr'AP 

biM 1 uUUUOzyCUB 


Enterococcus faecalis 


326 


•noxil AAAAlVJA/^nn 

b3 mi uuuuuzy cuy 


Enterococcus faecalis 


327 


T?1\/T1 A AAAAOOrf"' 1 A 

b3MiUUUUUZ9ClU 


Enterococcus faecalis 


no 

JZIS 


T711V/f 1 AAAAAOOOIO 

.c,3 jvli uuuuuzy l-iz 


Enterococcus faecalis 


100 

jzy 


TJ^AyT! AAAAATQT1A1 

b3 jvi i uuuuuzyuu i 


Enterococcus faecalis 


t qa 
JoU 


1- "2 A /l 1 A A A A AO On A1 

bjivi i uuuuuzyuu j 


Enterococcus faecalis 


55 1 


"CIAjTI AAAAATOT^A/1 

b3 jvi j. uuuuuzyuu4 


Enterococcus faecalis 




"C1A/T1 AAAAAOQT^A-^ 

H3jvi i uuuuuzyuu j 


Enterococcus faecalis 


333 


"DIAjTI AAAAAOQT^lA^ 

tij jvi i uuuuuzy uuo 


Enterococcus faecalis 


ii/i 


T31A/T1 AAAAAIOT^AO 

b3Jvuuuuuuzyuuo 


Enterococcus faecalis 


is< 
jjj 


T71 \A 1 AA AAAOQT1 1 O 

ji^ivi i uuuuuzyu i z 


Enterococcus faecalis 


336 


TJIA/Tl AA AA AOQTh A 1 

b3 jvi i uuuuuzyuu i 


Enterococcus faecalis 


in 


TT1A/f 1 AAAAAOQIh (\1 

n jivi i uuuuuzy riuz 


Enterococcus faecalis 


110 


T31TV<T1 AAAAAOQT3A1 


Enterococcus faecalis 


11Q 

55y 


TTITV/f 1 AAAAAOQT7 A^ 

jtsjjvi i uuuuuzy Jiu j 


Enterococcus faecalis 


1/1A 


T71A/T1 AAAAAOQT7 A7 

±i3ivi i uuuuuzy Liu / 


Enterococcus faecalis 


1/1 1 
J4 1 


HlJiif 1 AAAnAOQIn Aft 

bjjvii uuuuuzy cuo 


Enterococcus faecalis 


1AT 

342 


"PITVvf 1 AAAAAOQT7AO 

b^jvi i uuuuuzy E-uy 


Enterococcus faecalis 


1A1 
343 


TJ1TV/T 1 AAAH AOQt? 1 1t 

£jjivi i uuuuuzy ri iz 


Enterococcus faecalis 


l/l/l 
344 


T-1A/T1 AAAAAOOTTft 1 

b J jvi i uuuuuzy r u i 


Enterococcus faecalis 


345 




f-jtti&ruc*uccu& jciaccitis 


346 


E3M10000029F06 


Enterococcus faecalis 


347 


E3M10000029F09 


Enterococcus faecalis 


348 


E3M10000029F10 


Enterococcus faecalis 


349 


E3M10000029F11 


Enterococcus faecalis 
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350 


E3M10000029F12 


Enterococcus faecalis 


351 


fc,3M10000029G0 1 


Enterococcus faecalis 


352 


E3M 1 0000029G04 


Enterococcus faecalis 


353 


E3M 1 0000029G05 


Enterococcus faecalis 


354 


E3M10000029G07 


Enterococcus faecalis 


355 


E3M10000029G08 


Enterococcus faecalis 


356 


T^X/fl AAAAAOriO AA 

E3M 1000002 9G09 


Enterococcus faecalis 


357 


Jbi M 1 0000029G 1 0 


Enterococcus faecalis 


358 


E3M10000029G1 1 


Enterococcus faecalis 


359 


J&3M10000029G12 


Enterococcus faecalis 


360 


r?n\iri AAAAA1ATTAO 

E3M10000029H02 


Enterococcus faecalis 


361 


T"? O *\ /f 1 AAAAA'IATTA ,4 

E3M 1 000002 9H04 


Enterococcus faecalis 


362 


"DITk. JTI AAAAAOf\T T/X.C 

E3M10000029H05 


Enterococcus faecalis 


363 


E3M10000029H07 


Enterococcus faecalis 


364 


E3M10000029H08 


Enterococcus faecalis 


365 


T?^"\jf1 AAAAA^ ATY1 1 

E3M10000029H1 1 


Enterococcus faecalis 


366 


E3M1 0000030A05 


Enterococcus faecalis 


367 


E3 M 1 0000030 AO 8 


Enterococcus faecalis 


368 


E3M10000030A09 


Enterococcus faecalis 


369 


E3M 10000030 A 1 1 


Enterococcus faecalis 


370 


E3M1 0000030B03 


Enterococcus faecalis 


371 


E3M1 0000030B04 


Enterococcus faecalis 


372 


E3M1 0000030B05 


Enterococcus faecalis 


373 


E3M 1 000003 0B 06 


Enterococcus faecalis 


374 


*r-**i -*y "\ M 1 *"\/\/X/Xrt ^ WT1 rt^I 

E3M1 0000030B07 


Enterococcus faecalis 


375 


E3M1 0000030B08 


Enterococcus faecalis 


376 


E3M1000003OB1O 


Enterococcus faecalis 


377 


E3M10000030B11 


Enterococcus faecalis 


378 


E3M1 0000030B 12 


Enterococcus faecalis 


379 


E3M 1 0000030C03 


Enterococcus faecal is 


380 


E3M1 000003 0C04 


Enterococcus faecalis 


381 


E3M10000030C12 


Enterococcus faecalis 


382 


T"?OTk jT 1 AAAAA^ATlA^ 

E3M 1 0000030D02 


Enterococcus faecalis 


383 


E3M 1 0000030D05 


Enterococcus faecalis 


384 


E3M 1 0000030D08 


Enterococcus faecalis 


385 


E3M10000030D09 


Enterococcus faecalis 


386 


E3M10000030D10 


Enterococcus faecalis 


387 


CI TV jT 1 AAAAA1 r\T\ 1 »"» 

E3 M 1 000003 OD 1 2 


Enterococcus faecalis 


388 


l""?*"? » vf 1 AAAAA^ATPA 7 

E3 M 1 00 0003 0E0 1 


Enterococcus faecalis 


389 


n^Hjf 1 A A A A A"? AT3 A1 

K3 Ml 000003 Oe-02 


Enterococcus Jaecalis 


390 


Jb3M100U(JU3UiiU4 > 


Enterococcus faecalis 


391 


CO K * 1 AAArtAO AD AO I 

.biMlOOOOOJOEOo 


Enterococcus faecalis 


392 


E3 Ml 000003 0b09 


Enterococcus faecalis 


393 


T™*^>ii /1 aaaaao /xt? i /x f 

E3M10000030E10 


Enterococcus faecalis 




jijiviiuuuuuourui 


Enterococcus faecalis 


395 


E3M10000030F04 


Enterococcus faecalis 


396 


E3M10000030F06 


Enterococcus faecalis 


397 


E3M10000030F07 


Enterococcus faecalis 


398 


E3M10000030F10 


Enterococcus faecalis 
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399 


E3M1 000003 OF 12 


Enterococcus faecalis 


400 


E3M10000030G01 


Enterococcus faecalis 


401 


E3M10000030G03 


Enterococcus faecalis 


402 


E3M1 0000030G06 


Enterococcus faecalis 


403 


E3M10000030G08 


Enterococcus faecalis 


404 


E3M1 0000030G09 


Enterococcus faecalis 


405 


E3M1 0000030G 1 2 


Enterococcus faecalis 


406 


E3M1 0000030H03 


Enterococcus faecalis 


407 


E3M 10 00003 0H04 


Enterococcus faecalis 


408 


E3M1 0000030H06 


Enterococcus faecalis 


409 


E3M1 0000030H07 


Enterococcus faecalis 


410 


E3M10000030H08 


Enterococcus faecalis 


411 


E3M10000030H10 


Enterococcus faecalis 


412 


E3M10000030H1 1 


Enterococcus faecalis 


413 


E3M1 000003 1A02 


Enterococcus faecalis 


414 


E3M1 000003 1A06 


Enterococcus faecalis 


415 


E3M 1 000003 1 A07 


Enterococcus faecalis 


416 


E3M1 000003 1A08 


Enterococcus faecalis 


417 


E3M1 000003 1B02 


Enterococcus faecalis 


418 


E3M1 000003 1B03 


Enterococcus faecalis 


419 


E3M 1 000003 1B04 


Enterococcus faecalis 


420 


E3M10000031B09 


Enterococcus faecalis 


421 


E3M10000031B10 


Enterococcus faecalis 


422 


E3M10000031B11 


Enterococcus faecalis 


423 


E3M1 000003 IB 12 


Enterococcus faecalis 


424 


E3M10000031C01 


Enterococcus faecalis 


425 


E3M1 000003 1C04 


Enterococcus faecalis 


426 


E3M10000031C06 


Enterococcus faecalis 


427 


E3M10000031C10 


Enterococcus faecalis 


428 


E3M10000031C11 


Enterococcus faecalis 


429 


E3M1 000003 1 C 12 


Enterococcus faecalis 


430 


E3M1 000003 1D03 


Enterococcus faecalis 


431 


■g-i o\ if 1 AAAAA1 1 T\A A 

E3M1000003 1D04 


Enterococcus faecalis 


432 


E3M1000OO3 1D08 


Enterococcus faecalis 


433 


E3M10000031E03 


Enterococcus faecalis 


434 


E3M1 000003 1E09 


Enterococcus faecalis 


435 


E3M1 000003 1F02 


Enterococcus faecalis 


436 


E3M1 000003 1F04 


Enterococcus faecalis 


437 


E3M1000003 1F07 


Enterococcus faecalis 


438 


Ji3Ml 00UUU3 Ir 09 


Enterococcus faecalis 


439 


E3M10O0OO3 1F1 1 


Enterococcus faecalis 


440 


E3M1 000003 1G03 


Enterococcus faecalis 


441 


T™">TL /T 1 AAAAA1 1 /\ >1 

E3M1 000003 1G04 


Enterococcus faecalis 


442 


E3M10000031G05 


Enterococcus faecalis 




xsi'Kfti r\f\f\r\{\i i nr\A 
xijMl UUUUUJ 1 oUO 


Enterococcus faecalis 


444 


E3M10000031G07 


Enterococcus faecalis 


445 


E3M10000031G08 


Enterococcus faecalis 


446 


E3M10000031G11 


Enterococcus faecalis 


447 


E3M10000031H05 


Enterococcus faecal is 
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448 


E3M1OOO0O31H06 


Enterococcus faecalis 


449 


E3M1 000003 1H07 


Enterococcus faecalis 


450 


T~?^y\ x t a A a a a'? -t t ta o 

E3M10000031H08 


Enterococcus faecalis 


451 


E3M10000031H10 


Enterococcus faecalis 


452 


E3M10000031HH 


Enterococcus faecalis 


453 


E3 Ml 0000032A02 


Enterococcus jaecalis 


454 


E3M 1 0000032A04 


Enterococcus faecalis 


455 


E3M10000032A06 


Enterococcus faecalis 


456 


E3M10000032A07 


Enterococcus faecalis 


457 


E3M10000032A08 


Enterococcus faecalis 


458 


E3M 1 0000032A09 


Enterococcus faecalis 


459 


E3M10000032A10 


Enterococcus faecalis 


460 


E3M10000032A11 


Enterococcus faecalis 


461 


E3M10000032B03 


Enterococcus faecalis 


462 


E3M10000032B04 


Enterococcus faecalis 


463 


T7 "\ jT1 A AAA A ^ *^T^ AT 

E3M1 0000032B07 


Enterococcus faecalis 


464 


E3M10000032B08 


Enterococcus faecalis 


465 


E3M10000032B09 


Enterococcus faecalis 


466 


E3M10000032B1 1 


Enterococcus faecalis 


467 


E3M10000032B12 


Enterococcus faecalis 


468 


E3M10000032C01 


Enterococcus faecalis 


469 


E3M10000032C02 


Enterococcus faecalis 


470 


E3M10000032C03 


Enterococcus faecalis 


471 


E3M10000032C04 


Enterococcus faecalis 


472 


E3M1 0000032C06 


Enterococcus faecalis 


473 


E3M10000032C09 


Enterococcus faecalis 


474 


E3M10000032C11 


Enterococcus faecalis 


475 


E3M10000032C12 


Enterococcus faecalis 


476 


E3M10000032D01 


Enterococcus faecalis 


477 


E3M1 0000032D02 


Enterococcus faecalis 


478 


E3M 1 0000032D03 


Enterococcus faecalis 


479 


E3M1 0000032D06 


Enterococcus faecalis 


480 


E3M 1 0000032D09 


Enterococcus faecalis 


481 


E3M1 0000032D12 


Enterococcus faecalis 


482 


E3M 1 0000032E04 


Enterococcus faecalis 


483 


E3M 1 0000032E05 


Enterococcus faecalis 


484 


E3M 1 0000032E08 


Enterococcus faecalis 


485 


E3M1000UU32hlU 


Enterococcus faecalis 


486 


\ J 1 A A A A A1 ^T 1 1 1 

E3M 1 0000032E1 1 


Enterococcus faecalis 


487 


h.3 M 1 0UUUU32E 1 2 


Enterococcus faecalis 


488 


E3M 1 0000032F02 


Enterococcus faecalis 


489 


E3M10000032F03 


Enterococcus faecalis 


490 


E3M1 0000032F05 


Enterococcus faecalis 


491 


E3 M 1 0 000032F07 


Enterococcus faecalis 




11 J M I UUUUU Jzr Uo 


Enterococcus faecalis 


493 


E3M10000032F11 


Enterococcus faecalis 


494 


E3M10000032F12 


Enterococcus faecalis 


495 


E3M10000032G01 


Enterococcus faecalis 


496 


E3M10000032G02 


Enterococcus faecalis 
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497 


E3M 1 0000032G04 


Enterococcus faecalis 


498 


E3M 1 0000032U05 


Enterococcus faecalis 


499 


E3M 10000032006 


Enterococcus faecalis 


500 


E3M10000032G07 


Enterococcus faecalis 


501 


E3M 1 0000032H03 


Enterococcus faecalis 


502 


E3M 1 0000032H06 


Enterococcus faecalis 


503 


E3M 1 0000032HO 8 


Enterococcus faecalis 


504 


E JM 1 0000032H09 


Enterococcus faecalis 


505 


E3M 1 0000032H 1 0 


Enterococcus faecalis 


506 


E3M1 0000033 A03 


Enterococcus faecalis 


507 


m » <■ 1 /-\ nnAA9 ^ a aj 

E3M100U0033A04 


Enterococcus faecalis 


508 


TOA /T1 AAAAAO O A n r 

E3M 1 0000033 AOS 


Enterococcus faecalis 


509 


T7 OH if 1 AAAAAIO A f\ /I 

E3M 1 0000033 A06 


Enterococcus faecalis 


510 


E3M1000OO33A07 


Enterococcus faecalis 


511 


b3M10000033A08 


Enterococcus faecalis 


512 


E3M10000033A1 1 


Enterococcus faecalis 


513 


I™ 1 OH iff 1 AAAAA1 O Tlrt 1 

E3M 1 0000033BO l 


Enterococcus faecalis 


514 


E3M1 000003 3B02 


Enterococcus faecalis 


515 


E3M10000033B04 


Enterococcus faecalis 


516 


E3M 1 000003 3B05 


Enterococcus faecalis 


517 


Pin r 1 AAAAAmrfcA^ 

E3M10000033B06 


Enterococcus faecalis 


518 


iT 1 AAAAA-IITIAO 

E3M1 000003 3B08 


Enterococcus faecalis 


519 


E3M10000033B09 


Enterococcus faecalis 


520 


t-< <*y\ A" 1 AAAAA-? O iO/l 1 

E3M10000033C0I 


Enterococcus faecalis 


521 


E3M1 0000033 C02 


Enterococcus faecalis 


522 


E3M 1 000003 3 C05 


Enterococcus faecalis 


523 


E3M10000033C09 


Enterococcus faecalis 


524 


E3M10000033C10 


Enterococcus faecalis 


525 


E3M 10000033 CI 1 


Enterococcus faecalis 


526 


E3M 1000003 3 C 12 


Enterococcus faecalis 


527 


nH jr-f AAAAA^1T\A1 

E3 Ml 000003 3D01 


Enterococcus faecalis 


528 


E3 M 1 0 000033D04 


Enterococcus faecalis 


529 


T7 1 "\ vT 1 AAAAA^T"T\AC 

E3M10000033D05 


Enterococcus faecalis 


530 


T70"\ jT*1 AAAAA^TTXA/" 

E3M10000033D06 


Enterococcus faecalis 


53 1 


E3M100000331J09 


Enterococcus faecalis 


532 


E3M10000033D10 


Enterococcus faecalis 


533 


pni jf-l AAAAAOTTM 1 

E3M10000033D1 1 


Enterococcus faecalis 


534 


E3 Ml 000003 JE02 


Enterococcus faecalis 


535 


E3M10000033E03 


Enterococcus faecalis 


536 


E 5 M 1 0000 033E04 


Enterococcus faecalis 


537 


±l3 M 1 UUUUUJ JliUj 


Enterococcus faecalis 


538 


E3 M 1 0000 033E07 


Enterococcus faecalis 


539 


E j Ml 000003 JE08 


Enterococcus faecalis 


540 


E3M10000033E09 


Enterococcus faecalis 




TJ"31V/T1 AAAAA^IT? 1 1 


Enterococcus faecalis 


542 


E3M10000033F01 


Enterococcus faecalis 


543 


E3M10000033F03 


Enterococcus faecalis 


544 


E3M10000033F04 


Enterococcus faecalis 


545 


E3M10000033F05 


Enterococcus faecalis 
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546 


■CJi if 1 A A A A AQ O'CAT 

E3MlUU00Uj3rU7 


Enterococcus faecalis 


547 


1_? "2 TV 1 A AAAA'iO'CAO 

E3 M 1 U UUUO 3 3r Uo 


Enterococcus faecalis 


548 


ti"2-\ yf i aaaaaiot? 1 a 
E3M1 00000 33r 1 0 


Enterococcus faecalis 




EJJVllUUUUUj3r 12 


Enterococcus faecalis 


550 


E3JVU UUU0033O0 1 


Enterococcus faecalis 


jj J 


rtolVl 1 UUUUUj>j>OU-i£ 


Enterococcus faecalis 


552 


aoNll UUUU033O03 


Enterococcus faecalis 


553 


"DQTV/f 1 AAAAA , 3'tJ/™ , rt/1 

E3JVL100U0033O04 


Enterococcus faecalis 




IlJiVll UUUUU33OU0 


Enterococcus faecalis 


555 


E3JVL1 UUU0033O0 / 


Enterococcus faecalis 


556 


J&3JVI 1 0000033 OOo 


Enterococcus faecalis 


557 


E3 M 1 000003 3 O09 


Enterococcus faecalis 


558 


no* fl A AA A AO 'S /"> 1 O 

E3JVI 1 00000330 12 


Enterococcus faecalis 


559 


E3M1 000003 3H02 


Enterococcus faecalis 


560 


"ClTkjri A AAA AO 1 TTA J 

E3M 1 000003 3H04 


Enterococcus faecalis 


561 


E3MiOOO0U33riOj 


Enterococcus faecalis 


562 


T731kjf1 AAAAAI'a'LTA'7 

rL3M10000033H07 


Enterococcus faecalis 


563 


E3M1 000003 3H0S 


Enterococcus faecalis 


564 


E3M 1 0000033H09 


Enterococcus faecalis 


565 


T71X iT1 AAAAn^OTTI A 

E3M10000033H10 


Enterococcus faecalis 


566 


E3M10000033H1 1 


Enterococcus faecalis 


567 


E3M 1 0000034A02 


Enterococcus faecalis 


568 


E3M10000034A03 


Enterococcus faecalis 


569 


.E3M10000034A04 


Enterococcus faecalis 


570 


"C3TV/f 1 A A A AA-5 A X> AO 

E3JVU0000034B0Z 


Enterococcus faecalis 


571 


E3MT 000003 4B04 


Enterococcus faecalis 


572 


E3M10000034C04 


Enterococcus faecalis 


->/3 


l^jlvl 1 UUUUU J4JLJU 1 


Enterococcus faecalis 


574 


E3JVL10000034D02 


Enterococcus faecalis 


575 


E3 JVL 1 0000034E0 1 


Enterococcus faecalis 


576 


E3M 1 0000034E04 


Enterococcus faecalis 


577 


TJ1\/ 1 AAAAAQ /JT7A1 

E3M10000034r02 


Enterococcus faecalis 


578 


E3 M 1 UUUUU34r U J 


Enterococcus faecalis 


579 


T-">1i /T1 AAAAA1 AT?i\A 

E3M10000034F04 


Enterococcus faecalis 


580 


TMTV^I A AAAA"2 A/~* AO 

E3 Ml 0000034002 


Enterococcus faecalis 


581 


"EJOTk /M A A AAAO A f\0 

is3 Ml 00 00034003 


Enterococcus faecalis 


582 


OX A 1 AAAAAO yHJYV) 

E3M 1 0000034H02 


Enterococcus faecalis 


583 


lLj M 1 UUUUU j^riUj 


Enterococcus faecalis 




r!o JVL 1 UUUU U j D AU2 


Enterococcus faecalis 


585 


Ji3M 1 UUUUU3 j AU4 


Enterococcus faecalis 




rS3MlUUUUU33AUD 


Enterococcus faecalis 


587 


TJTX <T1 AA AAAO C A n£ 

E3M10000035A06 


Enterococcus faecalis 


JOO 


Ji31Vil UUUUU3D Au8 


Enterococcus faecalis 


589 


T?1 "\ ifl A A AAA! C A A A 

E3M 1 000003 5A 09 


Enterococcus faecalis 




Piivn ftfwwv^A 1 1 

HJlVIlUUUUUJj/il 1 


Enterococcus faecalis 


591 


E3M10000035B01 


Enterococcus faecalis 


592 


E3M10000035B03 


Enterococcus faecalis 


593 


E3M10000035B06 


Enterococcus faecalis 


594 


E3M10000035B07 


Enterococcus faecalis 
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595 


E3M10000035B08 


Enterococcus faecalis 


596 


E3M1 000003 5B 1 0 


Enterococcus faecalis 


597 


E3M1 000003 5B1 1 


Enterococcus faecalis 


598 


E3M1 0000035B 1 2 


Enterococcus faecalis 


599 


E3M10000035C01 


Enterococcus faecalis 


600 


E3M1 0000035C03 


Enterococcus faecalis 


601 


E3M1 0000035C04 


Enterococcus faecalis 


602 


K3M1 000003 5 C05 


Enterococcus faecalis 


603 


E3M10000035C06 


Enterococcus faecalis 


604 


roil JT 1 AAAA AO 

E3M1 0000035C07 


Enterococcus faecalis 


605 


T7T\ * 1 AAAAAO rr\AO 

E3M 1 0000035C08 


Enterococcus faecalis 


606 


E3 Ml 000003 5C09 


Enterococcus faecalis 


607 


E3M 1 0000035C 1 1 


Enterococcus faecalis 


608 


E3M10000035C12 


Enterococcus faecalis 


609 


E3M 1 000003 5D02 


Enterococcus faecalis 


610 


E3M10000035D03 


"F — : t T- 

Enterococcus faecalis 


611 


E3M10000035D04 


Enterococcus faecalis 


612 


E3M10000035D05 


Enterococcus faecalis 


613 


E3M 1 0000035D1 0 


Enterococcus faecalis 


614 


E3M10000035D11 


Enterococcus faecalis 


615 


E3M10000035E03 


Enterococcus faecalis 


616 


E3M10000035E04 


Enterococcus faecalis 


617 


E3M10000035E05 


Enterococcus faecalis 


618 


E3M10000035E07 


Enterococcus faecalis 


619 


E3M10000035E08 


Enterococcus faecalis 


620 


E3M10000035E09 


Enterococcus faecalis 


621 


E3M10000035E10 


Enterococcus faecalis 


622 


E3M 1 000003 5E 1 1 


Enterococcus faecalis 


623 


E3M10000035E12 


Enterococcus faecalis 


624 


T^OH /Tt AAAAAO ^"T^/\ 1 

E3M10000035F01 


Enterococcus faecalis 


625 


E3M1 000003 5F02 


Enterococcus faecalis 


626 


E3M1 000003 5F03 


Enterococcus faecalis 


627 


E3M10000035F06 


Enterococcus faecalis 


628 


E3M 1 000003 5F07 


Enterococcus faecalis 


629 


T? K 1 AAAAA1 C F7/A O 

E3 Ml 0000035* 08 


Enterococcus faecalis 


630 


E3M 1 000003 5F09 


Enterococcus faecalis 


631 


VO* If 1 AAAAAOm 1 

E3M10000035F1 1 


Enterococcus faecalis 


632 


E3M10000035F12 


Enterococcus faecalis 


633 


E3M 1 0000035G02 


Enterococcus faecalis 


634 


lii M 1 000003 5 O04 


Enterococcus faecalis 


635 


E3M 1 0000035G05 


Enterococcus faecalis 


636 


E3M1 0000035G08 


Enterococcus faecalis 


637 


E3M 1 0000035G09 


Enterococcus faecal is 


638 


E3M 1 0000035G 1 0 


Enterococcus faecalis 


ojy 




Enterococcus faecalis 


640 


E3M10000035H03 


Enterococcus faecalis 


641 


E3M10000035H06 


Enterococcus faecalis 


642 


E3M10000035H09 


Enterococcus faecalis 


643 


E3M10000035H11 


Enterococcus faecalis 
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644 


E3M1 0000036A03 


Enterococcus faecalis 


645 


h,3M100000JoAU4 


Enterococcus faecalis 


646 


E3M1Q000036A05 


Enterococcus jaecalis 


647 


E3M1 0000036A06 


Enterococcus faecalis 


648 


E3 M100U0036A07 


Enterococcus faecalis 


649 


E3M10000036A08 


Enterococcus faecalis 


650 


E3M1 0000036A09 


Enterococcus faecalis 


651 


E3M10UU0036A10 


Enterococcus faecalis 


652 


E3 Ml 000003 6B0 1 


Enterococcus faecalis 


653 


E3M10000036B03 


Enterococcus faecalis 


654 


E3 M 1 000003 oBOo 


Enterococcus faecalis 


655 


E3M10000036B07 


Enterococcus faecalis 


656 


E3M10000036B08 


Enterococcus faecalis 


657 


E3M1 000003 6B09 


Enterococcus faecalis 


658 


l - ' Till /"\/in/\/\*l /Tin 1 1 

E3 Ml 000003 6B1 1 


Enterococcus faecalis 


659 


E3M10000036B12 


Enterococcus faecalis 


660 


E3M 1 0000036C0 1 


Enterococcus faecalis 


661 


E3M1 0000036C03 


Enterococcus faecalis 


662 


E3M1 0000036C06 


Enterococcus faecalis 


663 


E3M 1 0000036C07 


Enterococcus faecalis 


664 


E3M 1 000003 6C08 


Enterococcus faecalis 


665 


E3M 1 000003 6C09 


Enterococcus faecalis 


666 


E3M1 0000036C10 


Enterococcus faecalis 


667 


E3M10000036C1 1 


Enterococcus faecalis 


668 


*y\ K 1 AAAAA1 ZT^kA^ 

E3M1 000003 6D03 


Enterococcus faecalis 


669 


E3M 1 000003 6D04 


Enterococcus faecalis 


670 


E3M10000036D06 


Enterococcus faecalis 


671 


noiif i r\r\f\r\{\'^ ^r"r\AO 

E3M 1 000003 6D08 


Enterococcus jaecalis 


672 


E3M 1 0000036D09 


Enterococcus faecalis 


673 


E3M10000036D10 


Enterococcus faecalis 


674 


E3M10000036D1 1 


Enterococcus faecalis 


675 


E3M 1 000003 6D 12 


Enterococcus faecalis 


676 


E3M 10000 03 6E01 


Enterococcus jaecalis 


677 


■noil jT 1 AAArtAI ^TT* /I 

E3M 1 000003 6E04 


Enterococcus faecalis 


678 


E3M 1 0000 03 6E05 


Enterococcus faecalis 


679 


E3M 1 000003 6E07 


Enterococcus faecalis 


680 


E3M10000036E08 


Enterococcus faecalis 


681 


E3M10uU003o^U3 


Enterococcus faecalis 


682 


E3M 10000 03 ob 04 


Enterococcus jaecalis 


683 


C3\/1 AAAAA5<CtfAC 

E3M 1 0U0UU j or 05 


Enterococcus faecalis 


684 


h,3MIUUUUUjor , Uo 


Enterococcus faecalis 


685 


fujt ^^T-virt 

E3M10000036F09 


Enterococcus faecalis 


686 


E3M10U000361 4 10 


Enterococcus jaecalis 


687 


E3M10000036F12 


Enterococcus faecalis 


OOO 


£. J M I UUUUU jOvjU I 


Enterococcus faecalis 


689 


E3M10000036G02 


Enterococcus faecalis 


690 


E3M10000036G03 


Enterococcus faecalis 


691 


E3M10000036G04 


Enterococcus faecalis 


692 


E3M10000036G06 


Enterococcus faecalis 



-310- 



WO 01/70955 



TABLE I A 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


693 


E3 Ml OUOOU Jour I U 


Enterococcus faecalis 


694 


E3 M 1 000003 oHOz 


Enterococcus faecalis 




"ctnvti AfiAAA'a^uAn 
E3 M 1 0 0O0O3OH03 


Enterococcus faecalis 


696 


T? , 3Ayri aaaaa^^tja/i 
WMi UU0003 oli.04 


Enterococcus faecalis 


697 


TJ^AjTI AAAAA'2/CTJA'C 

E3M1000003oH0:> 


Enterococcus faecalis 


oyo 


T?ifc;f 1 aaaaai/ctia^c 


Enterococcus faecalis 


699 


"Cliffy fif\r\f\f\i/z.xjc\n 
E3 Ml UU0003oH07 


Enterococcus faecalis 


700 


E3M1000003oH0S 


Enterococcus faecalis 


/Ul 


xj^avti AAAAA"2/mAO. 
biM lUUUUU3oHUy 


Enterococcus faecalis 


702 


tji'kji 1 AAAAA'iiCui a 
fc.3MlU00003orilU 


Enterococcus faecalis 


703 


T7'3A/ri AAAAAn a A3 


Enterococcus faecalis 


704 


E3M 1000003 7 AOo 


Enterococcus faecalis 


705 


E3M1000003 /AOS 


Enterococcus faecalis 


706 


if 1 An Art AO T A A A 

E3M 1000003 7 A09 


Enterococcus jaecahs 


707 


E3M 1 000003 7A 1 0 


Enterococcus faecalis 


708 


TH'KA 1 AAAAAOTTiAO 

li3M 1000003 /BOz 


Enterococcus faecalis 


709 


H"2A/M AAAAAOTDm 

E3M1U000037B0 / 


Enterococcus faecalis 


710 


E3JVH0000037.d0o 


Enterococcus faecalis 


71 1 


E3JVL10000037B11 


Enterococcus faecalis 


712 


E3M10000037L.01 


Enterococcus faecalis 


713 


t-o-ji ii nnnAA^T/^AA 

E3M 1 000003 7C02 


Enterococcus faecalis 


714 


E3M10000037C04 


Enterococcus faecalis 


715 


E3M10000037C05 


Enterococcus faecalis 


716 


E3M10000037C07 


Enterococcus faecalis 


717 


L O A /f 1 AAAAAOTPI 1 

E3M1 000003 7C 1 1 


Enterococcus faecalis 


718 


■CTfc if 1 AAAAAIir 1 

E3M10000037C12 


Enterococcus faecalis 


719 


J-"J» J1 AAAAATTAAI 

E3M100000371XJ2 


Enterococcus faecalis 


720 


E3M1UUUUU3 /DU3 


Enterococcus faecalis 


721 


T71T\jf 1 AAAAA'lTTXA/t 

E3M 1000003 /D04 


Enterococcus faecalis 


722 


E JM 1 0000U J71JU5 


Enterococcus faecalis 


723 


/T 1 AAAAAIIAA^ 

E3M10000037D0o 


Enterococcus faecalis 


724 


m > jfi AAAAA'JTrsAA 

E 3 M 1 000003 7J-/09 


Enterococcus jaecahs 


725 


TJ"3 A jf 1 AAAAAmTM 1 

E3M1U0UUU3 /L>1 1 


Enterococcus faecalis 


726 


"DOAyf 1 AAAAAITC A1 

E3 M 1 0000037EO 1 


Enterococcus jaecahs 


727 


if 1 AAAAAnCAl 

E3M 1000003 /E02 


Enterococcus faecalis 


728 


"DTNyM /"!AAAA'2TDA'a 

E3M1UUUUIJ3 /EU3 


Enterococcus faecalis 


729 


CO A A 1 AAAAA 1 nX} A C 


Enterococcus faecalis 


730 


TJUA/f 1 flAAAA^TDAT 


Enterococcus faecalis 


731 


T3"a AVTI AAAAAITC AO 

E3M1UUUUU3 /EUo 


Enterococcus faecalis 


I3Z 


JCrJJVllUUUUU3 /lilU 


Enterococcus faecalis 


nil 




Enterococcus faecalis 


734 


"CJA/f 1 AAAAA'STDAl 

H JM1U00UU3 /rUl 


Enterococcus faecalis 


735 


AAAAA ITCVO 

E J M 1 000003 fr\)Z 


Enterococcus faecalis 


736 


V}'i\At AAAAA-aTDA/I 

EjJVllUUUUU3 /rUo 


Enterococcus faecalis 


737 


w lvx i vjuuuu^ / r\j i 


Enterococcus faecalis 


738 


E3M10000037F12 


Enterococcus faecalis 


739 


E3M10000037G01 


Enterococcus faecalis 


740 


E3M10000037G02 


Enterococcus faecalis 


741 


E3M10000037G03 


Enterococcus faecalis 
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742 


E3M10000037G05 


Enterococcus faecalis 


743 


E3 M 1 0000037006 


Enterococcus faecalis 


744 


7-7 ■-> TV .r 1 AAAAAOT/"' AT 

E3M1 0000037G07 


Enterococcus faecalis 


745 


E3JVL10000037<j05 


Enterococcus faecalis 


746 


E3M1 0000037G 1 0 


Enterococcus faecalis 


747 


"E?*2"Njf 1 aaaaa^*?/"' i i 


Enterococcus faecalis 


748 


T7 O \ /f 1 A A A A A O ^7 T T A O 

E3M10000037H02 


Enterococcus jaecalis 


749 


01*1 AAAAAO^T TA C 

E3JVL 1 000003 7H05 


Enterococcus faecalis 


750 


TniVrfl A AAAAO TLTA'7 


Enterococcus faecalis 


751 


E3M 1000003 /H10 


Enterococcus faecalis 


752 


E3M10000037H1 1 


Enterococcus faecalis 


753 


E3M1 000003 8A02 


Enterococcus faecalis 


754 


TOO A if 1 A AAA AO O A AO 

E3M1000003oA03 


Enterococcus faecalis 


755 


E3M1 0000038A05 


Enterococcus faecalis 


756 


E3M10000038A06 


Enterococcus faecalis 


757 


E3M1 000003 8A07 


Enterococcus faecalis 


758 


TO O ~\ jf" 1 A A A A AO O A Art 

E3M10000038A09 


Enterococcus faecalis 


759 


E3M10000038A10 


Enterococcus faecalis 


760 


E3M10000038A11 


Enterococcus faecalis 


761 


E3 M 1 000003 8B02 


Enterococcus faecalis 


762 


E3M1 0000038B03 


Enterococcus faecalis 


763 


E3 Ml 000003 8B04 


Enterococcus faecalis 


764 


E3M1 0000038B05 


Enterococcus faecalis 


765 


E3M 1 000003 8B07 


Enterococcus faecalis 


766 


rnn If 1 A A A A AO O "P* A o 

E3M 1 000003 8B08 


Enterococcus faecalis 


767 


E3 M 1 000003 8B09 


Enterococcus faecalis 


768 


E3M1 000003 8B1 1 


Enterococcus faecalis 


769 


E3 M 1 000003 8C02 


Enterococcus faecal is 


770 


E3M10000038C03 


Enterococcus faecalis 


771 


E3M1 000003 8C05 


Enterococcus faecalis 


772 


E3M 1 000003 8C07 


Enterococcus faecalis 


773 


E3M10000038C10 


Enterococcus faecalis 


774 


E3M 1 0000038C 12 


Enterococcus faecalis 


775 


•p/n\ jr i AAAAAO OT\A t> 

E3M 1 000003 8D0 1 


Enterococcus faecalis 


776 


E3M1 000003 8D02 


Enterococcus faecalis 


777 


E3M1 000003 8D04 


Enterococcus faecalis 


778 


r^jt ft AAAAAO nr\/\n 

E3M1 000003 8D08 


Enterococcus faecalis • 


779 


E3M10000038D10 


Enterococcus faecalis 


780 


TOOll 1! 1 AAAA AO OTA 1 1 

E3 M 1 000003 SD 1 1 


Enterococcus faecalis 


HOI 

/5 1 


JiJJVL 1 UUUUUjoiJ i J. 


Enterococcus faecalis 


782 


Ji3M 1 UUUUU3 JSE02 


Enterococcus faecalis 


783 


E3 M 1 000003 8E03 


Enterococcus faecalis 


784 


T7"3Ajf 1 A AAA A"3 OT? A/1 

E3M 1 000U03 oE04 


Enterococcus faecalis 


785 


TOO A If 1 A AAA AO orAr 

E3M10000038E05 


Enterococcus faecalis 


786 


A/fl OOftftfl3 RV()7 
±-*j IVA I UWUUj oC\J 1 


Enterococcus faecalis 


787 


E3M10000038E08 


Enterococcus faecalis 


788 


E3M10000038E11 


Enterococcus faecalis 


789 


E3M10000038F02 


Enterococcus faecalis 


790 


E3M10000038F04 


Enterococcus faecalis 
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791 


c3 M 1 00000 3er 05 


Enterococcus faecalis 


792 


T3 *7 TV If 1 f\(\f\f\f\10X}f\£. 

E3M 1 UUUUO J Ht Uo 


Enterococcus faecalis 


793 


E3M1 0000030* 07 


Enterococcus faecalis 


794 


E3 M 1 000003 or 09 


Enterococcus faecalis 


795 


■CJXif 1 ftAAAAl Of? 1 ft 

E3 Ml 00000 Job 10 


Enterococcus faecalis 


796 


E3M i 00000381* 1 i 


Enterococcus faecalis 


797 


E3M1 000003 oCrOz 


Enterococcus faecalis 


798 


E3M10U00038(j03 


Enterococcus faecalis 


799 


fc-3 M. 1 0U00U 3 oLiOo 


Enterococcus faecalis 


800 


E3 Ml 000003800 / 


Enterococcus faecalis 


801 


"T? O "\ /T 1 AAAAAIOO 1 1 

E3M1 000003 oLrl 1 


Enterococcus faecalis 


802 


TTJ^'fc Jft AAn/l/\9 OTTA1 

E3 Mi 000003 8H02 


Enterococcus faecalis 


803 


Jb3M1000003oH05 


Enterococcus faecalis 


804 


T"? o "fv if 1 AA/1AAOOTTAZT 

E3 Ml 000003 8H06 


Enterococcus faecalis 


805 


T^OX /T 1 Artnrtrt'J OTTA'7 

E3M1 000003 HH07 


Enterococcus faecalis 


806 


E3M1 000003 SH08 


Enterococcus faecalis 


807 


"OA *1 AAAAAIOIIAn 

E3 M 1 00000381109 


Enterococcus faecalis 


808 


E3M1O00OO38H1O 


Enterococcus faecalis 


809 


E3M1 000003 9A02 


Enterococcus faecalis 


810 


E3M10000039A06 


Enterococcus faecalis 


811 


■f— > O A JT 1 AAAAAO A A AT 

E3M10000039A07 


Enterococcus faecalis 


812 


E3 Ml 000003 9A08 


Enterococcus faecalis 


813 


E3M10000039A10 


Enterococcus faecalis 


814 


E3M10000039A1 1 


Enterococcus faecalis 


815 


TJ^tl jf t AAAAAO ATi A 1 

E3M10000039B01 


Enterococcus faecalis 


816 


T^^TL JT t AAAAAOATlAI 

E3M10000039B03 


Enterococcus faecalis 


817 


f^O TL JT1 AAAAAIAAAjI 

E3M1 0000039B04 


Enterococcus faecalis 


818 


E3M1 000003 9B0o 


Enterococcus faecalis 


819 


E3M 1 000003 9B07 


Enterococcus jaecalis 


820 


E3M10000039B08 


7"- _ , S~ 7 ■ 

Enterococcus jaecalis 


821 


E3M10000039B0y 


Enterococcus faecalis 


822 


"cm if i eves i i 
E3M10000039B 1 1 


Enterococcus faecalis 


823 


17 ~) X jf 1 AAAAA'JAPAO 

E3M 1 0000039CU2 


Enterococcus faecalis 


824 


E3M 1 0000039C04 


Enterococcus faecalis 


825 


"DITWyri AAAAATf^PAC 

E3Mi0000039C0j 


Enterococcus faecalis 




E3M 1 U00003yCUo 


Enterococcus faecalis 


827 


E3M 1 0UU0039C07 


Enterococcus faecalis • 


828 


E3M1 OOOOOiyCOo 


Enterococcus faecalis 


829 


E3 M 1000003 9C09 


Enterococcus faecalis 


830 


E3M1 000003yd 0 


Enterococcus faecalis 


831 


E3M 1 UUUOOJyi-HLi 


Enterococcus faecalis 


832 


&3M 1 uoooojyuuj 


Enterococcus faecalis 


833 


E3M1 00UUU3yiJU4 


Enterococcus faecalis 


834 


E3M 1 uouoojyuuo 


Enterococcus faecalis 


a j j 


iijiviiuuuuujyiiui 


Enterococcus faecalis 


836 


E3M10000039E02 


Enterococcus faecalis 


837 


E3M10000039E03 


Enterococcus faecalis 


838 


E3M10000039E05 


Enterococcus faecalis 


839 


E3M10000039E07 


Enterococcus faecalis 
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840 


E3M 1 000003 9E08 


Enterococcus faecalis 


841 


E3M1 000003 9F01 


Enterococcus faecalis 


842 


E3M 1 00 0003 9F02 


Enterococcus faecalis 


843 


E3M1 000003 9F03 


Enterococcus faecalis 


844 


E3M10000039F06 


Enterococcus faecalis 


845 


E3M10000039F07 


Enterococcus faecalis 


846 


E3M 1 000003 9F0 8 


Enterococcus faecalis 


847 


E3M1 0000039GO 1 


Enterococcus faecalis 


848 


E3M10000039G02 


Enterococcus faecalis 


849 


T"! A jT1 AAAAA'l A/^AC 

E3M10000039G05 


Enterococcus faecalis 


850 


E3 M 1 0000039G07 


Enterococcus faecalis 


851 


E3M10000039G09 


Enterococcus faecalis 


852 


E3M1 000003 9G10 


Enterococcus faecalis 


853 


E3M10000039H02 


Enterococcus faecalis 


854 


E3M10000039H07 


Enterococcus faecalis 


855 


E3M10000039H08 


Enterococcus faecalis 


856 


E3M1 000003 9H10 


Enterococcus faecalis 


857 


E3M10000039H1 1 


Enterococcus faecalis 


858 


E3 Ml 0000040 A03 


Enterococcus faecalis 


859 


E3 M 1 0 000040 A05 


Enterococcus faecalis 


860 


E3M1 0000040A07 


Enterococcus faecalis 


861 


E3 M 1 0 000040 A09 


Enterococcus faecalis 


862 


E3M10000040A10 


Enterococcus faecalis 


863 


E3M10000040A1 1 


Enterococcus faecal is 


864 


E3 M 1 0000040BO l 


Enterococcus faecalis 


865 


E3 M 1 0000040B02 


Enterococcus faecalis 


866 


E3M 1 0000040B05 


Enterococcus faecalis 


867 


E3 M 1 0000040B06 


Enterococcus faecalis 


868 


E3M 1 0000040BO 8 


Enterococcus faecalis 


869 


E3M10000040B09 


Enterococcus faecalis 


870 


E3M1 0000040B 1 0 


Enterococcus faecalis 


871 


E3M10000040B1 1 


Enterococcus faecalis 


872 


E3M10000040B12 


Enterococcus faecalis 


873 


E3M10000040C02 


Enterococcus faecalis 


874 


E3M10000040C05 


Enterococcus faecalis 


875 


E3M10000040C06 


Enterococcus faecalis 


876 


E3M10000040C07 


Enterococcus faecalis 


877 


E3 M 1 OUUU U40C08 


Enterococcus faecalis 


878 


E3 M 1 0000040C09 


Enterococcus faecalis 


879 


E3M 1 0000040C 1 0 


Enterococcus faecalis 


880 


E3jVU0UUUU4Ud 1 


Enterococcus faecalis 


881 


E3M10000040C12 


Enterococcus faecalis 


882 


E3 M 1 0UU0040D03 


Enterococcus faecalis 


883 


E3M10000040D04 


Enterococcus faecalis 




±i J M 1 UUUUU4U1JUO 


Enterococcus faecalis 


885 


E3M10000040D12 


Enterococcus faecalis 


886 


E3M10000040E02 


Enterococcus faecalis 


887 


E3M10000040E10 


Enterococcus faecalis 


888 


E3M10000040E11 


Enterococcus faecalis 
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889 


E3M10000040E12 


Enterococcus faecalis 


890 


E3M 1 0 000040F0 1 


Enterococcus faecalis 


891 


E3M10000040F03 


Enterococcus faecalis 


892 


E3M1 0000040F08 


Enterococcus faecalis 


893 


E3M1 0000040F09 


Enterococcus faecalis 


894 


E3M10000040F10 


Enterococcus faecalis 


895 


E3M10000040G01 


Enterococcus faecalis 


896 


E3M1 Q000040G02 


Enterococcus faecalis 


897 


i^OTk xi r\i\f\f\(\ A n/~* fx a 

JeoJVLl 0000040G04 


Enterococcus faecalis 


898 


E3M10000040G05 


Enterococcus faecalis I 


899 


E3 M 1 0000040G07 


Enterococcus faecalis 


900 


E3M1 0000040G08 


Enterococcus faecalis 


901 


E3M1 0000040G09 


Enterococcus faecalis 


902 


E3M10000040GH 


Enterococcus faecalis 


903 


E3M 1 0000040H02 


Enterococcus faecalis 


904 


E3M1 0000040H03 


Enterococcus faecalis 


905 


E3M1 0000040H04 


Enterococcus faecalis 


906 


E3M1 0000040H05 


Enterococcus faecalis 


907 


E3M1 0000040H09 


Enterococcus faecalis 


908 


E3M1 0000041 A03 


Enterococcus faecalis 


909 


E3M10000041A05 


Enterococcus faecalis 


910 


E3M 1 0000041 A08 


Enterococcus faecalis 


911 


E3M 1 000004 1 A09 


Enterococcus faecalis 


912 


E3M10000041A10 


Enterococcus faecalis 


913 


E3M 10000041 A 1 1 


Enterococcus faecalis 


914 


E3M 1 0000041B02 


Enterococcus faecalis 


915 


E3 Ml 000004 1B03 


Enterococcus faecalis 


916 


E3M 10000041 BOS 


Enterococcus faecalis 


917 


E3M1 0000041B06 


Enterococcus faecalis 


918 


E3M 1 000004 1 B08 


Enterococcus faecalis 


919 


E3M1 0000041 B09 


Enterococcus faecalis 


920 


E3M 1 000004 1 B 1 0 


Enterococcus faecalis 


921 


E3M10000041B11 


Enterococcus faecalis 


922 


E3M10000041B12 


Enter ococc us faecal is 


923 


E3M10000041C01 


Enterococcus faecalis 


924 


E3M 1 000004 1 C07 


Enterococcus faecalis 


925 


E3M 1 0000041 C0o 


Enterococcus faecalis 


926 


r!oM 1 001)0041 C09 


Enterococcus faecalis 


927 


E3M 1 000004 1 C 1 0 


Enterococcus faecalis 


928 


EiM 10000041 CI 1 


Enterococcus faecalis 


929 


rioMl 0000041 LJ 2 


Enterococcus faecalis 


930 


E3M 1 0000041 D02 


Enterococcus faecalis 


931 


E3M1 0000041 D03 


Enterococcus faecalis 


932 


E3M1 0000041 D04 


Enterococcus faecalis 




JUM 1 UUUUU4 1 JJU 3 


Enterococcus faecalis 


934 


E3M10000041D06 


Enterococcus faecalis 


935 


E3M10000041D08 


Enterococcus faecalis 


936 


E3M10000041D09 


Enterococcus faecalis 


937 


E3M10000041D10 


Enterococcus faecalis 
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938 


E3M1 000004 ID 1 1 


Enterococcus faecalis 


939 


E3M10000041D12 


Enterococcus faecalis 


940 


E3M1 0000041E02 


Enterococcus faecalis 


941 


E3M10000041E03 


Enterococcus faecalis \ 


942 


E3M1 000004 1E05 


Enterococcus faecalis 


943 


E3M1 000004 1E07 


Enterococcus faecalis 


944 


E3M10000041E10 


Enterococcus jaecahs 1 


945 


E3M1 0000041E 1 1 


Enterococcus faecalis 


946 


E3M1 000004 1F03 


Enterococcus faecalis 


947 


E3M10000041F05 


Enterococcus faecalis 


948 


h,3JVll 000004 lr 06 


Enterococcus faecalis 


949 


E3M10000041F07 


Enterococcus faecalis 


950 


E3M1 000004 1F08 


Enterococcus faecalis 


951 


E3M1 000004 1F09 


Enterococcus faecalis 


952 


E3M1 000004 IF 10 


Enterococcus faecalis 


953 


E3M1 0000041F1 1 


Enterococcus faecalis 


954 


E3M1 000004 1G02 


Enterococcus faecalis 


955 


E3M1 000004 1 G03 


Enterococcus faecalis 


956 


E3M 1 000004 1 G04 


Enterococcus faecalis 


957 


E3M1 000004 1G06 


Enterococcus faecalis 


958 


E3M1 000004 1G07 


Enterococcus faecalis 


959 


E3M1 000004 1G08 


Enterococcus faecalis 


960 


E3M1 000004 1 G09 


Enterococcus faecalis 


961 


E3M 1 000004 1 G 1 0 


Enterococcus faecalis 


962 


E3M10000041G12 


Enterococcus faecalis 


963 


E3M1 000004 1H04 


Enterococcus faecalis 


964 


E3M1 0000041H05 


Enterococcus faecalis 


965 


T~* -)A /f 1 AAAAA A 1 T T/AZT 

E3 M 1 000004 1 H06 


Enterococcus faecalis 


966 


E3M1 000004 1H07 


Enterococcus faecalis 


967 


E3M1 0000041H08 


Enterococcus faecalis 


968 


E3M 1 000004 1 H09 


Enterococcus faecalis 


969 


E3M10000041H10 


Enterococcus faecalis 


970 


r?OX/T1 AAAAAyl 1TT1 1 

E3M10000041H1 1 


Enterococcus faecalis 


971 


E3M1 0000042A03 


Enterococcus faecalis 


972 


E3M10000042A08 


Enterococcus faecalis 


973 


E3M 1 0000042A 1 0 


Enterococcus faecalis 


974 


T-i O A /T 1 AAAAA/ITDA 1 

E3M 1 0000042BO 1 


Enterococcus faecalis 


975 


mi ^i a A aa A /l n~n ai 

b3JVLl 0U0UU42B02 


Enterococcus faecalis 


976 


A A AAA/IOT3 A A 

c3 M 1 0000042B04 


Enterococcus faecalis 


977 


AAAAAylOUAO 

fc,3JVL 1 0U00042 JdOo 


Enterococcus faecalis 


978 


r™ o a * -\ aaaaa /innAn 

E3M 1 00000421309 


Enterococcus faecalis 


979 


r^-T\ *1 A A A A A yf* T"» 1 A 

E3M1 0000042B 1 0 


Enterococcus faecalis 


980 


I ' -> X /f 1 A A AAA /I OT1 1 1 

E3M 1 0000042B 1 1 


Enterococcus faecalis 


981 


E3M10000042C02 


Enterococcus faecalis 


OCT 


C, jiVX. 1 UUUUU^ZCU D 


Enterococcus faecalis 


983 


E3M10000042C04 


Enterococcus faecalis 


984 


E3M10000042C10 


Enterococcus faecalis 


985 


E3M10000042D01 


Enterococcus faecalis 


986 


E3M10000042D02 


Enterococcus faecalis 



-316- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


987 


K3M10000042D03 


Enterococcus faecalis 


988 


B3 M 1 0000042D06 


Enterococcus faecalis 


989 


E3M1 0000042D09 


Enterococcus faecalis 


990 


rfjx^i aaaaa/Iotm i 
JcoM10000042Dl 1 


Enterococcus faecalis 


991 


h, 3 M 1 0 000042D 1 2 


Enterococcus faecalis 


yyz 


T7"2 7V/f 1 A/1/1/1 Ayllt? A < 

iij JVi I uu(J(JU42.bO j 


Enterococcus faecalis 


993 


E3 Ml 0000042E 12 


Enterococcus faecalis 


994 


xi3M10000042r 1 1 


Enterococcus faecalis 


995 


"DOAvTI AAAAA/llf-'AI 

Ji3MlUUUUU42LiUl 


Enterococcus faecalis 


996 


Ji3M 1 0000042005 


Enterococcus faecalis 


997 


r3M 1 0000042G07 


Enterococcus faecalis 


998 


E3 Ml 0000042G08 


Enterococcus faecalis 


999 


T7 ,, >"\ vT 1 AAAAA /f O /"^ 1 1 

K3M10000042G1 1 


Enterococcus faecalis 


1000 


fc,3M10000042G12 


Enterococcus faecalis 


1001 


cjM 1 (J000042H0O 


Enterococcus faecalis 


1002 


E3M 1 0000042H08 


Enterococcus faecalis 


1003 


E3M10000042H1 1 


Enterococcus faecalis 


1004 


T7^ll XI AAAAA ill 1 A*"* 

E3M10000043A02 


Enterococcus faecalis 


1005 


■non Jf i aaaaaho a ao 

Jb3 M 1 0000043 A03 


Enterococcus faecalis 


1006 


E3M 1 0000043 AOS 


Enterococcus faecalis 


1007 


T"> O A JTI AAAAA A A AO 

E3M10000043A08 


Enterococcus faecalis 


1008 


fOU/Tl AAAArt A^f K f\C\ 

E3M1 0000043 A09 


Enterococcus faecalis 


1009 


tt-'ih. jfi aaaaa /i*** a in 

E3M1 0000043 A 1 0 


Enterococcus faecalis 


1010 


r-i r> ■» *-f /\/\AAA iff A f 1 

E3M1 0000043 A 1 1 


Enterococcus faecalis 


1011 


E3M 1 0000043BO 1 


Enterococcus faecalis 


1012 


E3M10000043B02 


Enterococcus faecalis 


1013 


t>o"\ x i aaaaa il ^T"* A«^ 

E3M10000043B03 


Enterococcus faecalis 


1014 


fc,3M 1 0000043 BOo 


Enterococcus faecalis 


1015 


r»^x XI AAAAA A O'HAO 

L3M 1 0000043 BOo 


Enterococcus faecalis 


1016 


biMl U000U43B0y 


Enterococcus faecalis 


1017 


Pon /I AAAAA A O T~> 1 A 

fc,3 M 1 0000043B 1 0 


Enterococcus faecalis 


1018 


rjon jf i AAAAAylOn l l 

n3M10000043Bl 1 


Enterococcus faecalis 


1019 


Jl3MIl/000043B12 


Enterococcus faecalis 


1020 


AAAAA A ^ A 1 

E3 Ml 0000043 CO 1 


Enterococcus faecalis 


1021 


biM 1 0000043 COS 


Enterococcus faecalis 


1022 


£,3 M 1 U000U43 C09 


Enterococcus faecalis 


1023 


Jb3Ml 0000043 DO 1 


Enterococcus faecalis 


1024 


Jb3 JVL 1 UUUUU43 DU2 


Enterococcus faecalis 


1025 


"DOH/M AA AAA/1 "iTIAO 

biM 1 U00UU43 JJUy 


Enterococcus faecalis 


1026 


Ji3M10000043D10 


Enterococcus faecalis 


1027 


"C3A/T1 AAAAA/I'lTAI O 

XS3M1U00UU43LJ12 


Enterococcus faecalis 


1028 


"ciTkjri aaaaa^-j o ca"} 

ts3Ml 0000043 fc,03 


Enterococcus faecalis 


1029 


"COH/M AAAAA/1'2'CA'7 

£}3M1 0000043 cA) / 


Enterococcus faecalis 


1030 


■C"2H/T1 AAAAA/lOfAO 

Jb3MlU00UU43Ji0« 


Enterococcus faecalis 


i no i 


ajnrL 1 UUUVJU^ J SL l \J 


Enterococcus faecalis 


1032 


E3M10000043E11 


Enterococcus faecalis 


1033 


E3M10000043F03 


Enterococcus faecalis 


1034 


E3M10000043F04 


Enterococcus faecalis 


1035 


E3M10000043F06 


Enterococcus faecalis 
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1036 


±13 M 1 V 000043 r 0 8 


Enterococcus faecalis 


1 C\1H 
IV J / 


ciii/ri aaaaa/11131 a 


Enterococcus faecalis 


i asq 


T"lTVyT1 AAAAA/flTTt 1 

±l3MlUUU0043.r iz 


Enterococcus faecalis 


i mo 


T?7A^1 AAAAA/i"2/"^iAi 
JioJVl 1 UUUUU4J vjUj 


Enterococcus faecalis 


1040 


to M I 0000043 (j04 


Enterococcus faecalis 


1 A/J 1 

ivm 


13 1 Ik yll A AAAA/1 Q y"" 1 A ^ 


Enterococcus faecalis 


1U4Z 


"PIAiTI AAAAA/llfAT 


Enterococcus faecalis 


1U4.3 


±1 J JYL 1 UUUUU4 J VjU o 


Enterococcus faecalis 


1044 


C2AvT"1 AAAAA/llfil A 


Enterococcus faecalis 


1045 


±13 Ml 0000043 (j I 1 


Enterococcus faecalis 


1046 


ClAiTI AAAAA/II/"! 1 O 

±13M Jl UUUU043 O J z 


Enterococcus faecalis 


1 AA*7 
1U4 / 


T71A/M A AAA A/1 ^TTAO 


Enterococcus faecalis 


1048 


±13 Ml UUUUU43HU5 


Enterococcus faecalis 


1049 


AjTI AAAAA/1 1TJAB 

±13 M 1 UUUUU43±iUo 


Enterococcus faecalis 


1050 


T?^1A/I"1 AAAAA/1 '21UAQ 

Jb3M! UUU0043±i0y 


Enterococcus faecalis 


1051 


"D^A/M AAAAA/1 'I "TT1 1 

±i3M10000043±ll 1 


Enterococcus faecalis 


1052 


±13 M 1 UU0UU44CUZ 


Enterococcus faecalis 


1053 


±l3M 1 UU00044±il) 1 


Enterococcus faecalis 


1054 


V IK/I 

K I M 1 uUUOOO^r Oz 


Klebsiella pneumoniae 


1055 


Ajf 1 AAAAAAIf^AI 
K1M1U00UUU3(_AJ1 


Klebsiella pneumoniae 


1056 


KlM10000004r06 


Klebsiella pneumoniae 


1057 


Kl M 1 0000007F0 1 


Klebsiella pneumoniae 


1058 


A A AAA A 

Kl Ml 000000 oL-OZ 


Klebsiella pneumoniae 


1059 


K1MI0000008C10 


Klebsiella pneumoniae 


1060 


V 1 1\ A 1 A A AAA A Drift 


Klebsiella pneumoniae 


1061 


Kl M 1 0000009D04 


Klebsiella pneumoniae 


1062 


V 1 TV/f 1 An AAA"! O'CAyl 

KIM 100000 13b04 


Klebsiella pneumoniae 




V 1 A/T1 AAAAA1 1T3A/C 

KlMlUUUUU13±lUo 


Klebsiella pneumoniae 


1064 


KlMi UU000 1 yDUo 


Klebsiella pneumoniae 


1065 


"C 1 Ad"! AAAAfnADfn 

K1M100000Z\J±>02 


Klebsiella pneumoniae 


1 n^/£ 
iuoo 


IT 1 A/M A AAA AO 1 TJA/; 

K 1 JVL 1 VVVVVz. I ±iUO 


Klebsiella pneumoniae 


1067 


V 1 X/f 1 AnAAAOOr" 1 1 A 

K 1 M 1 00000 ZZL, 1 0 


Klebsiella pneumoniae 


1 AA5? 


if i a if i AAAAA03T3AQ 
IV 1 lVx I VV L/UUZ JCAJzr 


Klebsiella pneumoniae 


1069 


V 1 A/f 1 AAAAAT3"C1 A 

KlMlUOOUUzolilO 


Klebsiella pneumoniae 


1070 


Xf 1 A/T1 AAAAA1 A^A'7 


Klebsiella pneumoniae 


1071 


KlMlUUUUU3U±iU / 


Klebsiella pneumoniae 


IV I Z 


(V 1 A/f 1 AAAAm 1 T5 t 1 
JS. 1 1V1 1 UUUUU J l±Jl 1 


Klebsiella pneumoniae 


1073 


V 1 TVvfl AAAAAI^l? 1 1 


Klebsiella pneumoniae 


1 (Y7A 
IV /4 


~W 1 A/11 AAAAAIIHAO 


Klebsiella pneumoniae 


IV /D 


V 1 A/T1 AAAAAHtJAI 
JV I JVL 1 UUUUU J jUV k 


Klebsiella pneumoniae 


LV fO 


JS. 1 IVl 1 UvUUvJ j OlJUo 


Klebsiella pneumoniae 


1077 


"iV 1 \/f 1 AA A A CYi HT\ 1 A 


Klebsiella pneumoniae 


1078 


V 1 A/T1 AAAAAI OXJAO 

K1M1UUUUUJ <s±iuy 


Klebsiella pneumoniae 


1 /Y7Q 


JS. 1 IVl 1 UUUUU 3 yriV 5 


Klebsiella pneumoniae 


LVOV 


tc iiu i nnnnnd^r'ni 

JS. J IVl 1 UUUWtj l_U 1 


Klebsiella pneumoniae 


1081 


K1M10000043D05 


Klebsiella pneumoniae 


1082 


K1M10000043H10 


Klebsiella pneumoniae 


1083 


K1M10000044D05 


Klebsiella pneumoniae 


1084 


K1M10000044D08 


Klebsiella pneumoniae 
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1085 


K 1 Ml 0000044E05 


Klebsiella pneumoniae 


1086 


K1M10000044G05 


Klebsiella pneumoniae 


1087 


K1M1 0000045 A07 


Klebsiella pneumoniae 


1088 


K 1 M 1 0000045D 1 0 


Klebsiella pneumoniae 


1089 


K1M10000003D03 


Klebsiella pneumoniae 


1090 


K 1 Ml 00000 10C02 


Klebsiella pneumoniae 


1091 


K1M10000021H10 


Klebsiella pneumoniae 


1092 


PIMl 0000008C06 


Pseudomonas aeruginosa 


1093 


P1M10000008G04 


Pseudomonas aeruginosa 


1094 


PIMl 00000 10C03 


Pseudomonas aeruginosa 


1095 


P1M10000014H10 


Pseudomonas aeruginosa 


1096 


P1M10000015C06 


Pseudomonas aeruginosa 


1097 


P1M10000015C09 


Pseudomonas aeruginosa 


1098 


P1M100000I6C04 


Pseudomonas aeruginosa 


1099 


PIMl 00000 18B01 


Pseudomonas aeruginosa 


1100 


P1M10000018C01 


Pseudomonas aeruginosa 


1101 


PIMl 00000 18E01 


Pseudomonas aeruginosa 


1 102 


P1M10000018G01 


Pseudomonas aeruginosa 


1103 


P1M10000019F01 


Pseudomonas aeruginosa 


1104 


PIMl 000002 1G03 


Pseudomonas aeruginosa 


1105 


P1M10000021G05 


Pseudomonas aeruginosa 


1106 


P1M10000022D09 


Pseudomonas aeruginosa 


1 107 


PIMl 0000024D06 


Pseudomonas aeruginosa 


1108 


P1M10000024E06 


Pseudomonas aeruginosa 


1 109 


PIMl 0000024H03 


Pseudomonas aeruginosa 


1110 


P1M10000025A06 


Pseudomonas aeruginosa 


1111 


PIMl 0000025G07 


Pseudomonas aeruginosa 


11 12 


P1M10000025H07 


Pseudomonas aeruginosa 


1113 


PIMl 0000026E06 


Pseudomonas aeruginosa 


1114 


PIMl 0000026F04 


Pseudomonas aeruginosa 


1115 


P1M10000026G09 


Pseudomonas aeruginosa 


1116 


P1M10000026H02 


Pseudomonas aeruginosa 


1117 


PIMl 0000026H05 


Pseudomonas aeruginosa 


1118 


P1M10000027A06 


Pseudomonas aeruginosa 


1 1 19 


PIMl 0000027B02 


Pseudomonas aeruginosa 


1120 


P1M10000027G05 


Pseudomonas aeruginosa 


1 121 


PIMl 0000028 A08 


Pseudomonas aeruginosa 


1 122 


P1M10000028B01 


Pseudomonas aeruginosa 


1 123 


PIMl 0000028E02 


Pseudomonas aeruginosa 


1 124 


P1M10000029A09 


Pseudomonas aeruginosa 


1 125 


P1M10000029U03 


Pseudomonas aeruginosa 


1 126 


P1M10000029H05 


Pseudomonas aeruginosa 


1 127 


P 1M1 000003 Zb 04 


Pseudomonas aeruginosa 


1128 


P1M10000033A02 


Pseudomonas aeruginosa 


1 no 


x' 1 JVI 1 UUUUU^ joUo 


Pseudomonas aeruginosa 


1130 


P1M10000033E03 


Pseudomonas aeruginosa 


1131 


P1M10000033F01 


Pseudomonas aeruginosa 


1132 


P1M10000033G08 


Pseudomonas aeruginosa 


1133 


P1M10000035A06 


Pseudomonas aeruginosa 
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1134 


P1M10000037B12 


Pseudomonas aeruginosa 


1135 


P1M10000037G12 


Pseudomonas aeruginosa 


1136 


P1M10000038B08 


Pseudomonas aeruginosa 


1137 


P1M10000038C03 


Pseudomonas aeruginosa 


1138 


P 1 M 1 000003 8C06 


Pseudomonas aeruginosa 


1139 


P1M10000038F04 


Pseudomonas aeruginosa 


1140 


P1M10000038G02 


Pseudomonas aeruginosa 


1141 


P1M10000039G05 


Pseudomonas aeruginosa 


1142 


P1M10000039G12 


Pseudomonas aeruginosa 


1143 


P1M10000040C01 


Pseudomonas aeruginosa 


1144 


P 1 M 1 0000040C04 


Pseudomonas aeruginosa 


1145 


P1M10000040D04 


Pseudomonas aeruginosa 


1146 


P1M1 0000040D05 


Pseudomonas aeruginosa 


1147 


P1M10000040E10 


Pseudomonas aeruginosa 


1148 


P1M 1 0000040H03 


Pseudomonas aeruginosa 


1149 


P1M1 000004 1A1 2 


Pseudomonas aeruginosa 


1150 


P1M10000041B02 


Pseudomonas aeruginosa 


1151 


P1M10000041E01 


Pseudomonas aeruginosa 


1152 


P1M10000041F01 


Pseudomonas aeruginosa 


1153 


P1M10000042B12 


Pseudomonas aeruginosa 


1154 


P1M10000042E08 


Pseudomonas aeruginosa 


1155 


P 1 M 1 0000043 A03 


Pseudomonas aeruginosa 


1156 


P1M10000043D06 


Pseudomonas aeruginosa 


1157 


P1M10000044F07 


Pseudomonas aeruginosa 


1158 


P1M10000046B03 


Pseudomonas aeruginosa 


1159 


P 1 M 1 0000046C07 


Pseudomonas aeruginosa 


1160 


P1M10000046C08 


Pseudomonas aeruginosa 


1161 


P 1 M 1 0000046C09 


Pseudomonas aeruginosa 


1162 


PI M 1 0000046G 1 1 


Pseudomonas aeruginosa 


1163 


PI M 1 0000047B04 


Pseudomonas aeruginosa 


1164 


P1M10000047E11 


Pseudomonas aeruginosa 


1165 


P 1 M 1 0000047F07 


Pseudomonas aeruginosa 


1166 


P1M10000047G10 


Pseudomonas aeruginosa 


1167 


P1M 1000004 8 A03 


Pseudomonas aeruginosa 


1168 


P1M10000049E08 


Pseudomonas aeruginosa 


1169 


P1M10000049G10 


Pseudomonas aeruginosa 


1170 


P1M10000050G1 1 


Pseudomonas aeruginosa 


1171 


P1M10000051D11 


Pseudomonas aeruginosa 


1172 


P1M10000051F01 


Pseudomonas aeruginosa 


1173 


Hi Tk jTI r\f\f\f\f\ CO/HA'? 

P1M10000052C03 


Pseudomonas aeruginosa 


1174 


P1M10000052C12 


Pseudomonas aeruginosa 


1175 


P1M10000052E04 


Pseudomonas aeruginosa 


1176 


P1M10000053B12 


Pseudomonas aeruginosa 


1177 


P1M10000053C02 


Pseudomonas aeruginosa 


1 178 


r"lMlUUUUUj 3EA)f 


Pseudomonas aeruginosa 


1179 


P1M10000053F08 


Pseudomonas aeruginosa 


1180 


P1M10000055A11 


Pseudomonas aeruginosa 


1181 


P1M10000055C08 


Pseudomonas aeruginosa 


1182 


P1M10000055E05 


Pseudomonas aeruginosa 



-320- 



WO 01/70955 



TABLE J A 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


1 183 


P1M10000056C07 


Pseudomonas aeruginosa 


1184 


P 1 M 1 000005or 05 


Pseudomonas aeruginosa 


1185 


P 1 Ml 000005 6F06 


Pseudomonas aeruginosa 


1 186 


FlMlOOOOUDOUOl 


Pseudomonas aeruginosa 


1187 


P1M10000058B07 


Pseudomonas aeruginosa 


1 1 QQ 

1 Loo 


"DlAvfi aaaaa^qtj a/1 
P1M1 0000059x304 


Pseudomonas aeruginosa 


1 189 


Til TV It 1 rVAAAACATl 1 A 

F1M1 000005 9B10 


Pseudomonas aeruginosa 


1 190 


Ti 1 TV .4"! AAAA^C PiT1 1 1 

P1M1 000005 9B1 1 


Pseudomonas aeruginosa 


1191 


DiTViTi aaaaacatm i 
P 1 Ml 01)0005 91J 1 1 


Pseudomonas aeruginosa 


1192 


P1M1 000005 9ii08 


Pseudomonas aeruginosa 


1 193 


PI Ml 000005 9H09 


Pseudomonas aeruginosa 


1194 


P1M10000060E03 


Pseudomonas aeruginosa 


1 195 


P 1 M 1 0000060H02 


Pseudomonas aeruginosa 


1 196 


P1M10000060H04 


Pseudomonas aeruginosa 


1 197 


Til A jfl AAAAflz: irj/-i^ 

P1M10000061B04 


Pseudomonas aeruginosa 


1 198 


P1M1 000006 lii04 


Pseudomonas aeruginosa 


1 199 


P I M 1 000006 1 F04 


Pseudomonas aeruginosa 


1200 


P1M10000062A12 


Pseudomonas aeruginosa 


1201 


P1M10000062C03 


Pseudomonas aeruginosa 


1202 


P1M10000062C04 


Pseudomonas aeruginosa 


1203 


P1M10000062C07 


Pseudomonas aeruginosa 


1204 


P1M10000062C12 


Pseudomonas aeruginosa 


1205 


P1M10000062D07 


Pseudomonas aeruginosa 


1206 


P1M10000062D08 


Pseudomonas aeruginosa 


1207 


P1M10000062E08 


Pseudomonas aeruginosa 


1208 


P1M10000062F06 


Pseudomonas aeruginosa 


1209 


P1MI0000062G1 1 


Pseudomonas aeruginosa 


1210 


Til TV ifi aaaaa^itlia i 

P 1 M 1 0000062H0 1 


Pseudomonas aeruginosa 


121 1 


Til tv A i nr\r\rvAzror_iri a 
P 1 Ml 00000 62H04 


Pseudomonas aeruginosa 


1212 


PlM100U0063r02 


Pseudomonas aeruginosa 


1213 


P1M10000063U02 


Pseudomonas aeruginosa 


1214 


P1M10000063H02 


Pseudomonas aeruginosa 


1215 


Til A 41 AAAAA^/I ATA 

P 1 M 1 0000064 A 1 0 


Pseudomonas aeruginosa 


1216 


P1M10000064C02 


Pseudomonas aeruginosa 


1217 


P 1 M 1 0000064C03 


Pseudomonas aeruginosa 


1218 


T>1 TV/M AAAHA/C /I T ^ ^\ T 

P1M10000U64D03 


Pseudomonas aeruginosa 


1219 


PIM10000064E05 


Pseudomonas aeruginosa 


1220 


F 1 M 1 00000o4(j 1 2 


Pseudomonas aeruginosa 


1221 


Til tv /T i a f\r\C\i\/: ,1 rTAn 

P1M10000064H07 


Pseudomonas aeruginosa 


1222 


T>1 Tk ifl Art/IAA^i A A/I 

P 1 M 1 0000065 A04 


Pseudomonas aeruginosa 


1223 


T>1 Arfl AAAAA£ <CO AT 

F1M10000U6DB07 


Pseudomonas aeruginosa 


1224 


P1M10000065C03 


Pseudomonas aeruginosa 


1225 


P1M1000OO65LO5 


Pseudomonas aeruginosa 


1226 


Til n jf i nrvrvrtA^rcrxrv/" 

P1M10000065D06 


Pseudomonas aeruginosa 


1227 


Jr iiviiuuuuuo ji yjL 


Pseudomonas aeruginosa 


1228 


P1M10000065G06 


Pseudomonas aeruginosa 


1229 


P1M10000065H07 


Pseudomonas aeruginosa 


1230 


P1M10000066AIO 


Pseudomonas aeruginosa 


1231 


P1M10000066A11 


Pseudomonas aeruginosa 
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1232 


P1M10000066F04 


Pseudomonas aeruginosa 


1233 


FlMlOOOUOo /A05 


Pseudomonas aeruginosa 


1234 


P 1 M 1 0000067A06 


Pseudomonas aeruginosa 


1235 


P1M10000067A08 


Pseudomonas aeruginosa 


1236 


Til ajm AArtAn^npn a 

F 1 Ml 0000067 U04 


Pseudomonas aeruginosa 


1237 


F1M10000067L-06 


Pseudomonas aeruginosa 


1238 


FlMlOOOOOo /D05 


Pseudomonas aeruginosa 


1239 


T>1 AjT 1 A/^riAA^^rAC 

1* 1 M I 0000067r 05 


Pseudomonas aeruginosa 


1240 


F I M I 0000067Cj05 


Pseudomonas aeruginosa 


1241 


F1M100000ooA09 


Pseudomonas aeruginosa 


1242 


Fl Ml 000006 8D04 


Pseudomonas aeruginosa 


1243 


TI "I A vt 1 AAAAA^OrA A 

P 1 M 1 000006 8F04 


Pseudomonas aeruginosa 


1244 


Fl Ml 00000 6 or 08 


Pseudomonas aeruginosa 


1245 


F1M1000006SU01 


Pseudomonas aeruginosa 


1246 


T»1 AiT 1 AAAAA£OI mC 

Jr 1 M 1 000006 ori05 


Pseudomonas aeruginosa 


1247 


P l M 1 0000069D09 


Pseudomonas aeruginosa 


1248 


P1M10000069G06 


Pseudomonas aeruginosa 


1249 


P1M10000069H02 


Pseudomonas aeruginosa 


1250 


P 1 M 1 0000070A05 


Pseudomonas aeruginosa 


1251 


P1M10000070B10 


Pseudomonas aeruginosa 


1252 


Til A /I" 1 AAAAA'7n^Ar 

P 1 M 1 0000070C06 


Pseudomonas aeruginosa 


1253 


P1M10000070D08 


Pseudomonas aeruginosa 


1254 


P1M10000070E03 


Pseudomonas aeruginosa 


1255 


P1M10000070G06 


Pseudomonas aeruginosa 


1256 


P1M10000070G12 


Pseudomonas aeruginosa 


1257 


P l M 1 0000070H06 


Pseudomonas aeruginosa 


1258 


Tl1 H iT1 AAAAA'I 1 Jk. £\*> 

P1M10000071A03 


Pseudomonas aeruginosa 


1259 


PI Mi 0000071 CO 1 


Pseudomonas aeruginosa 


1260 


P 1 M 1 000007 1 K04 


Pseudomonas aeruginosa 


1261 


P1M10000071F01 


Pseudomonas aeruginosa 


1262 


Til A /T 1 AAAAAT) A A /T 

F1M10000073A06 


Pseudomonas aeruginosa 


1263 


P1M10000073B10 


Pseudomonas aeruginosa 


1264 


TH A Jf 1 AAAAATO iT\A yl 

P1M10000073D04 


Pseudomonas aeruginosa 


1265 


FJLM100000/3JD09 


Pseudomonas aeruginosa 


1266 


Til A vTl AAAAA11 m 

P1M10OO0073Cj0J 


Pseudomonas aeruginosa 


1267 


Til A * 1 AAAAAT/1TiA1 

P1M10000074B01 


Pseudomonas aeruginosa 


1268 


P1M10000074B04 


Pseudomonas aeruginosa 


1269 


F 1 M 1 UUUUU /41i(J4 


Pseudomonas aeruginosa 


1270 


P 1M 1 00OUO74Jb09 


Pseudomonas aeruginosa 


1271 


FIMIOOOOO /4r 10 


Pseudomonas aeruginosa 


1272 


F1M1UUUUU /4(jrlz 


Pseudomonas aeruginosa 


1273 


P1M100000/ 5 A04 


Pseudomonas aeruginosa 




P 1 M 1 00UUU / !>i3U3 


Pseudomonas aeruginosa 


1275 


P1M10000075F02 


Pseudomonas aeruginosa 


1976 


pi i\/f 1 (\(\(\(\(Yi '^aci^. 


Pseudomonas aeruginosa 


1277 


P1M10000076D05 


Pseudomonas aeruginosa 


1278 


P1M10000076D10 


Pseudomonas aeruginosa 


1279 


P1M10000077A08 


Pseudomonas aeruginosa 


1280 


P1M10000077C08 


Pseudomonas aeruginosa 
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1 OQ 1 


T> 1 A/T1 AAAAATTCA/I 

JrlJVllUUUUU/ /JbU4 


Pseudomonas aeruginosa 


too 

iZOZ 


JrlJVllUUUUU/ /HU5 


Pseudomonas aeruginosa 


10C1 

JZoj 


t>i A/11 aaaaa^q Ain 
JrlJVllUUUUU /yAJU 


Pseudomonas aeruginosa 


lORd 


t>i A/f i nnnnnooii i a 
r uviiuuuuu /yuiu 


Pseudomonas aeruginosa 


1285 


jriM i vuuw /yc 1 0 


Pseudomonas aeruginosa 


JZoO 


"D1A/T1 AAAAnoor^Ai 
Jr uviiuuuuu /yuui 


Pseudomonas aeruginosa 


1ZO f 


"D1 A/f 1 aaaaaootm a 
Jr ijvuuuuuu /yuiu 


Pseudomonas aeruginosa 


1 OQQ 


JrlJVllUUUUU /yjrUO 


Pseudomonas aeruginosa 


1080 


T»1 \A~l AAAAA CATIA1 
Jr 1 JVl 1 UUUUU oUJDU 1 


Pseudomonas aeruginosa 


i oon 
izyu 


T>1 tvai AAAAneAnA/c 
Jr 1 1Y1 1 UUUUU oUJJUo 


Pseudomonas aeruginosa 


1 ooi 
izy i 


T>1 \yf i aaaaaqa^ai 
Jr 1 1V1 1 UUUUUoULAI 1 


Pseudomonas aeruginosa 


1 OOO 


Jr 1 JVl 1 UUUUUiSUUUo 


Pseudomonas aeruginosa 


1 OOl 

izyo 


Jr 1 M 1 0UUUUovJ&U4 


Pseudomonas aeruginosa 


1294 


"Di a>ti a a Anno i r^i i o 
Jr 1 JVl 1 UUUUU o 1 JJ 1 z 


Pseudomonas aeruginosa 


izyj 


"D1 A./f 1 AAAAAO 1 C^(\Z. 
XT 1 JVl 1 UUUUUo 1 LjUj 


Pseudomonas aeruginosa 


JZyo 


131 A/f1 AAAAAC 1 TJA« 

JrliVll UUUUU o IJriU^ 


Pseudomonas aeruginosa 


1297 


"DI Avf 1 AAAAAQO A A« 

Jr 1 JVl 1 UUUUUoz AU5 


Pseudomonas aeruginosa 


1298 


t»i \ vT i AAnnno^TOA/i 
Jr 1 1V1 1 UUUUU oZfc»U4 


Pseudomonas aeruginosa 


1299 


Til TV /f t /lAAAACJlTVlC 

Jr L Ml UUUUUaZLAJO 


Pseudomonas aeruginosa 


i ^nn 
1 JUU 


"DI A/f 1 AAAAAOTTIA^ 

Jr 1 JVl 1 UUUUUoZJJU j 


Pseudomonas aeruginosa 


1301 


131 AA1 AAAAACOT3A< 

Jr 1 M 1 UUUUUoZiiU D 


Pseudomonas aeruginosa 


1 1AO 

1 JUZ 


U1 AjJI AAAAAOQ All 

Jr^ Ml UUUUUo JA1 1 


Pseudomonas aeruginosa 


1 jUJ 


"D1 A/T1 AAAAAO'STS A 1 

JrlMlUUUUUojJoUl 


Pseudomonas aeruginosa 


1304 


P 1 M 1 00000 83B 1 2 


Pseudomonas aeruginosa 


1305 


JrlM J UUUUUo Jtl 1 


Pseudomonas aeruginosa 


1 JUO 


DI AjTI AAAAAQ^/^I O 

JrlMlUUUUUojClZ 


Pseudomonas aeruginosa 


1307 


Jr 1 M 1 UUUUU o4AU4 


Pseudomonas aeruginosa 


UUo 


DI AA1 AAAAAQ/IT^kA'a 

Jr J. JVl 1 UUUUUo4JJU3 


Pseudomonas aeruginosa 


1309 


T>1 ~\A1 AAAAAQ/fPA,-! 

Jr I JVl 1 UUUUU 54HU4 


Pseudomonas aeruginosa 


1310 


D1 A/TI AAA A AO /ITS 1 1 

PlMlUUUUUo4Jbi L 


Pseudomonas aeruginosa 


i n 1 


T> 1 A/M AAAAAQ/tTTAO 
Jr 1 JVl 1 UUUUU 041* U o 


Pseudomonas aeruginosa 


1 1 1 o 
1 J 1Z 


ni A/M AAAAAQ^T^A/C 
JrlJVll UUUUU oDUUO 


Pseudomonas aeruginosa 




U 1 ~\A~ 1 AAAAA OA A AO 
Jr 1 JVl 1 UUUUU OO/YUZ 


Pseudomonas aeruginosa 




DI A/TI AAAAAQAT3.A1 
Jr 1JV11UUUUUOOI5U1 


Pseudomonas aeruginosa 




T> 1 A/f 1 A A AAA B AT^ AO 
Jrl JVl 1 UUUUU oOJJUZ 


Pseudomonas aeruginosa 


1316 


131 A/TI AAAAA<?<1CA< 
r 1 JVl 1 UUUUUoOJtlUj 


Pseudomonas aeruginosa 


i j l / 


T>1 Ail 1 AAAAAOO A 1 1 
r J J.V11 UUUUUo /Al 1 


Pseudomonas aeruginosa 


1 1 1 Q 


T>1 Avf 1 AAAAACOr'AQ 

JrlJVH UUUUUo iKuKjy 


Pseudomonas aeruginosa 


i j iy 


111 A;T1 AAA AA OTP A/I 

Jr* J JVl Jl UuUUUo / J=1U4 


Pseudomonas aeruginosa 


1 ion 

1 JZU 


T>1 A>11 AAAAAQOPAA 
JrliVll UUUUUO /JTU4 


Pseudomonas aeruginosa 


1 "301 


"D1 A/T1 AAAAA87T7AO 

jr i ivi i uuuuuo /ruy 


Pseudomonas aeruginosa 


1322 


T> 1 X/f 1 ("\flAAAGC A AT 
Jr 1 JVl 1 UU UUU O oAU / 


Pseudomonas aeruginosa 


1 5Z5 


T>1 A>T1 AAAAAttSFiiA/C 

Jr 1 JVl J. UUUUUooJJUd 


Pseudomonas aeruginosa 


1 ^O/f 


DI AA 1 AAAAACQ/^AO 

Jr 1 M 1 UUUUU oycuo 


Pseudomonas aeruginosa 


1325 


piMinnnnoRQDi i 

r 1 lVllUUUUl707Jv' 1 1 


rhKtMj.ufnona!} aeruginosa 


1326 


P1M10000089G08 


Pseudomonas aeruginosa 


1327 


P1M10000090B11 


Pseudomonas aeruginosa 


1328 


P1M10000090F06 


Pseudomonas aeruginosa 


1329 


P1M10000090F08 


Pseudomonas aeruginosa 
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1330 


d i a/m nfiAnnoinno 
J* 1 M 1 OUUUUy 1 JJU2 


Pseudomonas aeruginosa 


1331 


t»i a /M nnnnnm TUAn 

F1M1 OOOOOy 1 toy 


Pseudomonas aeruginosa 


1332 


FlMIUOOOUy 1O10 


Pseudomonas aeruginosa 


1333 


T) 1 A/T1 aaaaao , *>'da''i 

f i m i oouuuy zxsuz 


Pseudomonas aeruginosa 


1334 


"DI A/fl rtftfiftftfllD 1 A 

F 1M1 000009 zB 1 o 


Pseudomonas aeruginosa 


1.53d 


Til TV/11 aaaaaottvao 
jr i jyl i uuuuuy ziJuy 


Pseudomonas aeruginosa 


1336 


TD1 A/fl (IftftftftOTCm 

rlMJ OOOUUyzEOz 


Pseudomonas aeruginosa 


1337 


Til A if 1 AAAAAiTVETAC 

F 1 M 1 000009 2r 05 


Pseudomonas aeruginosa 


1338 


"Di A/f 1 aaaaaqi a ai 
FlMiUUUUUyJAUJ 


Pseudomonas aeruginosa 


1339 


tj 1 A/M aaaaaqitqaq 


Pseudomonas aeruginosa 


1 i/i ft 


"Di A/f 1 aaaaaqi/^aq 


Pseudomonas aeruginosa 


1341 


t»i TV /Tl aaaaaatcaa 

P1M10000093E09 


Pseudomonas aeruginosa 


1342 


Tii A/Ti AAAArvo^TCA^ 
F1M1 000009 Jr 0.3 


Pseudomonas aeruginosa 


1343 


F1M10000093H07 


Pseudomonas aeruginosa 


1344 


T»1 TV At AAAAAA /I TTA/I 

P 1 M 1 0000094F04 


Pseudomonas aeruginosa 


1345 


Til A/T1 AAAAAA /nLTAI 

F 1 M 1 000UUy4ri0 J 


Pseudomonas aeruginosa 


1346 


Tit A/T1 AAAAAA.Crf'-'A 1 

Fl M10000095t_0 1 


Pseudomonas aeruginosa 


1347 


t»i tv a 1 aaaaa A.e/~wrv 

Fl Ml 00000 95 L-09 


Pseudomonas aeruginosa 


1348 


F1M10000095E04 


Pseudomonas aeruginosa 


1349 


T»1 TV At AAAAAAC/""< A/1 

FlM10000095Cr04 


Pseudomonas aeruginosa 


1350 


Tit TV A 1 /~\f\r\CiriC\lCT^f\A 

P1M10000096E04 


Pseudomonas aeruginosa 


1351 


r»i iv a 1 a a a AAA/?"*? to 

PIM10000096EI2 


Pseudomonas aeruginosa 


1352 


ID2 


Pseudomonas aeruginosa 


1353 


4.1 


Pseudomonas aeruginosa 


1354 


o i tv a i aaaaaa 1 a nc 

b 1 M 1 000000 1 A05 


Staphylococcus aureus 


1355 


c* 1 a a i aaaaaa 1 a ao 

S1M10000001A08 


Staphylococcus aureus 


1356 


o i tv/tt r\r\nr\nr\ 1 Ann 

bl Ml 000000 1A09 


Staphylococcus aureus 


1357 


O 1 A/f 1 AAAAAA 1 A 1 A 
blMlUUUUUU 1 A1U 


Staphylococcus aureus 


1358 


01\*1 fl Aft AAA"! A/C 

blMiOOOOOOiCOo 


Staphylococcus aureus 


1359 


C t A if 1 AAAAAA 1 TTvA 1 

blMlOUUOUUlDOl 


Staphylococcus aureus 


1360 


O 1 71 if 1 AAAAAA 1 TP* AO 

b 1 M 1 000000 1 JJ02 


Staphylococcus aureus 


1361 


CIA /Tl AAAAAA 1 T\f\£. 

blMl 000000 lJJOo 


Staphylococcus aureus 


1362 


CJ 1 A/Tl AAAAAA 1 TPVAO 
MM! UUUUU01JJU / 


Staphylococcus aureus 


1363 


O 1 A/f 1 AAAAAA 1 T?A1 

blMl 000000 1E02 


Staphylococcus aureus 


1364 


CI 1 A if T AAAAAA T TC f\A 

MM1000000IE04 


Staphylococcus aureus 


1365 


C 1 Ajf 1 AAAAAA! "U AC 

b 1M 1 0UUUUU 1 h\) J 


Staphylococcus aureus 


1366 


O 1 A JT1 AAAAAA 1 t? AO 

blMlOOOOUUlEUy 


Staphylococcus aureus 


1367 


C 1 A/f 1 AAAAAA 1 X? 1 A 


Staphylococcus aureus 


1368 


C 7 A/f 1 AAAAAA 1 T? 1 1 

blMlClUUUUUliil 1 


Staphylococcus aureus 


1 1£Q 

i Joy 


C 1 A/T 1 AftAftftft 1 T?ftO 


Staphylococcus aureus 


1 17ft 


C 1 A/fl AAAAAA 1 T7A/I 


Staphylococcus aureus 


1371 


O 1 A/M AAAAAA1T7AQ 

blMlOOOOUOlrOo 


Staphylococcus aureus 


1372 


C 1 A/f 1 AAAAAA1 T7AO 

biMiooouooiroy 


Staphylococcus aureus 


i ni 


O 1 A/f 1 AAAAAA 1 T7 1 A 

blMlUUUUUUlr l\) 


Staphylococcus aureus 


1374 


^ 1 m i nnnnnn i f 1 1 


Staphylococcus aureus 


1375 


S1M10000001G01 


Staphylococcus aureus 


1376 


S1M10000001G07 


Staphylococcus aureus 


1377 


S1M10000001G08 


Staphylococcus aureus 


1378 


S1M10000001G10 


Staphylococcus aureus 
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1379 


S1M10000002A02 


Staphylococcus aureus 


1380 


S1M10000002A09 


Staphylococcus aureus 


1381 


S1M10000002A10 


Staphylococcus aureus 


1382 


S1M10000002A12 


Staphylococcus aureus 


1383 


S1M10000002B01 


Staphylococcus aureus 


1384 


S 1M1 0000002B03 


Staphylococcus aureus 


1385 


S1M10000002B04 


Staphylococcus aureus 


1386 


S1M10000002B05 


Staphylococcus aureus 


1387 


S1M10000002B06 


Staphylococcus aureus 


1388 


S1M10000002B07 


Staphylococcus aureus 


1389 


S1M10000002B09 


Staphylococcus aureus 


1390 


S1M10000002B11 


Staphylococcus aureus 


1391 


S1M10000002C02 


Staphylococcus aureus 


1392 


S1M10000002C09 


Staphylococcus aureus 


1393 


S1M10000002C10 


Staphylococcus aureus 


1394 


S1M10000002C11 


Staphylococcus aureus 


1395 


S1M10000002C12 


Staphylococcus aureus 


1396 


S 1 M 1 0 000002D0 1 


Staphylococcus aureus 


1397 


S1M10000002D02 


Staphylococcus aureus 


1398 


S1M10000002D03 


Staphylococcus aureus 


1399 


S1M10000002D05 


Staphylococcus aureus 


1400 


S1M10000002D07 


Staphylococcus aureus 


1401 


S1M10000002D08 


Staphylococcus aureus 


1402 


S 1M1 0000002D 1 0 


Rf/inh\)1 n/^nrTw fntvput 


1403 


S1M10000002D12 


StdTshvlcic ncrifi aw&us 


1404 


S1M10000002E01 


Staphylococcus aureus 


1405 


S 1M1 0000002E02 


Staphylococcus aureus 


1406 


S1M10000002E07 


Staphylococcus aureus 


1407 


S1M10000002E09 


Staphylococcus aureus 


1408 


S1M10000002E11 


Staphylococcus aureus 


1409 


S1M10000002E12 


Staphylococcus aureus 


1410 


S1M10000002F01 


Staphylococcus aureus 


1411 


S1M10000002F02 


Staphylococcus aureus 


1412 


S1M10000002F04 


Staphylococcus aureus 


1413 


S1M10000002F09 


Staphylococcus aureus 


1414 


S1M10000002F12 


Staphylococcus aureus 


1415 


S1M10000002G01 


Staphylococcus aureus 


1416 


S1M10000002G03 


Staphylococcus aureus 


1417 


S1M10000002G05 


Staphylococcus aureus 


1418 


S1M10000002G06 


Staphylococcus aureus 


1419 


S1M10000002G07 


Staphylococcus aureus 


1420 


S1M10000002G08 


Staphylococcus aureus 


1421 


S1M10000002G09 


Staphylococcus aureus 


1422 


S1M10000002G10 


Staphylococcus aureus 


1423 


S1M10000002G11 


Staphylococcus aureus 


1424 


S1M10000002G12 


Staphylococcus aureus 


1425 


S1M10000003A01 


Staphylococcus aureus 


1426 


S1M10000003A02 


Staphylococcus aureus 


1427 


S1M10000003A03 


Staphylococcus aureus 
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Organism 


1428 


S 1 M 1 0000003 A04 


Staphylococcus aureus 


1429 


S1M1 0000003 A06 


Staphylococcus aureus 


1430 


S1M10000003A07 


Staphylococcus aureus 


1431 


S1M10000003A08 


Staphylococcus aureus 


1432 


S1M10000003A10 


Staphylococcus aureus 


1433 


S1M10000003A11 


Staphylococcus aureus 


1434 


S1M10000003B06 


Staphylococcus aureus 


1435 


S1M10000003B08 


Staphylococcus aureus 


1436 


S1M10000003B09 


Staphylococcus aureus 


1437 


S1M10000003B12 


Staphylococcus aureus 


1438 


S1M10000003C06 


Staphylococcus aureus 


1439 


S1M10000003C07 


Staphylococcus aureus 


1440 


S1M10000003C10 


Staphylococcus aureus 


1441 


S1M10000003C12 


Staphylococcus aureus 


1442 


S1M10000003D05 


Staphylococcus aureus 


1443 


S1M10000003D06 


Staphylococcus aureus 


1444 


S 1M1 0000003D08 


Staphylococcus aureus 


1445 


S 1 M 1 0000003D 1 0 


Staphylococcus aureus 


1446 


S 1 M 1 0000003E07 


Staphylococcus aureus 


1447 


S 1M3 0000003E09 


Staphylococcus aureus 


1448 


S1M10000003E10 


Staphylococcus aureus 


1449 


S 1 Ml 0000003E 11 


Staphylococcus aureus 


1450 


S1M10000003F02 


Staphylococcus aureus 


1451 


S 1M 1 0000003F05 


Staphylococcus aureus 


1452 


S 1 M 1 0000003F06 


Staphylococcus aureus 


1453 


S1M10000003F07 


Stapfiylococcus aureus 


1454 


S1M10000003F08 


Staphylococcus aureus 


1455 


S1M10000003F12 


Staphylococcus aureus 


1456 


S1M10000003G03 


Staphylococcus aureus 


1457 


S1M10000003G04 


Staphylococcus aureus 


1458 


S1M10000003G08 


Staphylococcus aureus 


1459 


S1M10000003G10 


Staphylococcus aureus 


1460 


S1M10000004A04 


Staphylococcus aureus 


1461 


S1M10000004A06 


Staphylococcus aureus 


1462 


S1M10000004A07 


Staphylococcus aureus 


1463 


S1M10000004A11 


Staphylococcus aureus 


1464 


S1M10000004A12 


Staphylococcus aureus 


1465 


S1M10000004B03 


Staphylococcus aureus 


1466 


S1M10000004B04 


Staphylococcus aureus 


1467 


S1M10000004B06 


Staphylococcus aureus 


1468 


S1M10000004B08 


Staphylococcus aureus 


1469 


S1M10000004B09 


Staphylococcus aureus 


1470 


S1M10000004B11 


Staphylococcus aureus 


1471 


S1M10000004C01 


Staphylococcus aureus 


1472 


S1M10000004C02 


Staphylococcus aureus 


1473 


S1M10000004C03 


Staphylococcus aureus 


1474 


S1M10000004C06 


Staphylococcus aureus 


1475 


S1M10000004C07 


Staphylococcus aureus 


1476 


S1M10000004C08 


Staphylococcus aureus 
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1477 


oi Aji i nAAAAA/i f~<AA 
S 1 Ml OO0UUO4L.09 


Staphylococcus aureus 


1478 


b 1M10UU0004C10 


Staphylococcus aureus 


1479 


c i a/ti aaaaaa/i^i 
b 1 M 1 00UUUU4C12 


Staphylococcus aureus 


1 A qa 


b I M1UUUUUU4JJU 1 


Staphylococcus aureus 


1481 


0 1 Ayfl AAA AAA/ITwa 

b 1 Mi OUU UUU4DU 5 


Staphylococcus aureus 


14o2 


C 1 A/f 1 AAAAAA/1T^A/1 


Staphylococcus aureus 


1483 


C 1 1 \ >ri nnAAAA/iT\rtz: 


Staphylococcus aureus 


1484 


CI A /IT AAAAAAylTkAT 

b 1 jVll 0UU00U41JU7 


Staphylococcus aureus 


1485 


C 1 A JIT AAAAAA/tT^AO 


Staphylococcus aureus 


1486 


O 1 AJT1 AAAAAA/ITk 1 A 


Staphylococcus aureus 


1487 


C 1 A/T1 AAAAAA/1TM T 

0 1 M 1 UUUUUU41J 12 


Staphylococcus aureus 


3488 


b 1M 1 00U00U4±iU3 


Staphylococcus aureus 


1489 


a 1 Ml 00000U4xi04 


Staphylococcus aureus 


1490 


S1M10000004E06 


Staphylococcus aureus 


1491 


O 1 AyTI AAAAAA/f CAT 

b 1M 1 0000U04Ji07 


Staphylococcus aureus 


1492 


S1M11)UUUUU41}1 1 


Staphylococcus aureus 


1493 


C 1 Ajf 1 AAAAAA/fD 1 T 

blMlUUUUUU4rJ12 


Staphylococcus aureus 


1494 


S 1 Ml 00UU004F 0 1 


Staphylococcus aureus 


1495 


S 1 M 1 0000004F02 


Staphylococcus aureus 


1496 


S1M10000004F06 


Staphylococcus aureus 


1497 


S 1 M 1 0000004F0 7 


Staphylococcus aureus 


1498 


b 1 M 1 000UU04F 08 


Staphylococcus aureus 


1499 


b 1 M 1 Q000004F09 


Staphylococcus aureus 


1500 


S1M10000004F12 


Staphylococcus aureus 


1501 


S1M10000004G01 


Staphylococcus aureus 


1502 


S 1 M 1 0000004G02 


Staphylococcus aureus 


1503 


S 1 M 1 0000004G03 


Staphylococcus aureus 


1504 


b 1M10U00U04vjU5 


Staphylococcus aureus 


1505 


S 1 M 1 0000004G06 


Staphylococcus aureus 


1506 


b 1 M 1 0000U04(j07 


Staphylococcus aureus 


1507 


01 A if 1 AAAAAAvI/^AA 

b 1 M 1 UUUUUU4G0y 


Staphylococcus aureus 


1508 


b 1M 1 0UU0004G 12 


Staphylococcus aureus 


1509 


b 1 M 1 0000U05 AO 1 


Staphylococcus aureus 


1510 


MM1000UUU5A03 


Staphylococcus aureus 


1511 


blMlUUUUUU_>AU_> 


Staphylococcus aureus 


1512 


C 1 A/M AAAAAAC A A< 
b 1 JV1 1 UUUUUUD AUO 


Staphylococcus aureus 


1513 


b 1 M 1 U000005 A07 


Staphylococcus aureus 


1514 


b 1M100UUUU3A08 


Staphylococcus aureus 


1515 


blMlUUU0U05A09 


Staphylococcus aureus 


1516 


CI AyTI AAAAAAC. A 1 A 

b i M 1 UUUUUO J A 1 U 


Staphylococcus aureus 


1DV / 


C 1 A/11 AAAAAAC All 
o 1 IV1 1 UUUUUU J A 1 1 


Staphylococcus aureus 


1518 


C 1 A/T1 AAAAAACO m 

b 1 M 1 0UUUUU51302 


Staphylococcus aureus 


1519 


blMlUUUUUU51304 


Staphylococcus aureus 


1 coa 


c 1 avm AAAAAA^n r\n 


Staphylococcus aureus 




c 1 Tvyf i n.n,A.AAfK"RA.R 


Staphylococcus aureus 


1522 


S1M10000005B09 


Staphylococcus aureus 


1523 


S1M10000005B12 


Staphylococcus aureus 


2524 


S1M10000005C01 


Staphylococcus aureus 


1525 


S1M10000005C05 


Staphylococcus aureus 
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1 o< 
I OZO 


C 1 A/f 1 AAAAAA^/^A/C 


Staphylococcus aureus 


LjJ. 1 


q 1 A/T1 aaaaaac^ao 


Staphylococcus aureus 


1 <no 


C 1 A/T1 AAAAAAC^I 1 


Staphylococcus aureus 


1 DZy 


ci A/Ti aaaaaa«/tiai 


Staphylococcus aureus 


1530 


c i A/Ti aaaaaa^tiao 
5> 1 M 1 UUUUUUj JJU2 


Staphylococcus aureus 


i sit 


ci A/f i aaaaaactjA'S 


Staphylococcus aureus 




C 1 A/f 1 AAAAAA^T*A/1 
£> 1 JVL 1 UUUUUUD1JU4 


Staphylococcus aureus 




c 1 A/T1 aa a aa a <ta a«. 
oiJVllUUUUUUDJL/UD 


Staphylococcus aureus 


iJJ't 


c i A/n aaaaaa<:taa£ 

o 1 JV± 1 UUUUUU J JJUO 


Staphylococcus aureus 


1 

ID J J 


c i a a i aa a aa a cnm 


Staphylococcus aureus 


1 


c i A/fi aaaaaa^tjaq 


Staphylococcus aureus 


1 <1"7 
1 J J I 


c 1 a/ti rtftrtrtnn^r»no 
o i jvi i uuuuuud uuy 


Staphylococcus aureus 


1538 


MJV110UUUUU5JL)1 1 


Staphylococcus aureus 


1539 


cull f\i\i\i\r\r\^ t\ i o 
o 1 M J. UUUUUU5L) 1 z 


Staphylococcus aureus 


1540 


c 1 A/f i aaaaaacdai 


Staphylococcus aureus 


1 


C1 Avf 1 AAAAAA^TT?A'"> 
o 1 JVI 1 UUUUUU jJWJZ 


Staphylococcus aureus 


1 

i j4Z 


c 1 A/f i aaaaaac.t;a«. 


Staphylococcus aureus 


1543 


a 1 M 1 UUUUU05 JbOo 


Staphylococcus aureus 


1544 




Staphylococcus aureus 


1545 


G 1 A/f 1 AAAAAA^T?AQ 

oJM10UUUUU5JbUi$ 


Staphylococcus aureus 


1546 


nil ji finn^nc t? i a 
o 1 M 1 OUUUUUDlsJ. 0 


Staphylococcus aureus 


1547 


gi A/f i aaaaaa.ci?i 1 
fc> 1 JVI 1 UOOOOUDb 1 1 


Staphylococcus aureus 


1548 


O 1 A lf\ AAAAAACT? 1 O 

b 1 M 1 OUU UU05 1. 1 2 


Staphylococcus aureus 


1549 


MM10000UU5r02 


Staphylococcus aureus 


1 jDU 


c i A/f 1 nnnnfift^cni 


Staphylococcus aureus 


1551 


oi a;t i aaaaaa^ua/I 
o 1 JVI 1 OOUUUUSr U4 


Staphylococcus aureus 


1 <<i 

1JDZ 


Ci 1 M 1 OOUUUOoAO 3 


Staphylococcus aureus 


1553 


c i a/m aaaaaa/; a A/i 
o 1 JVI l UUUU0UOA04 


Staphylococcus aureus 


1554 


ci \ *i aaaaaa^: a Ac 


Staphylococcus aureus 


1555 


CI A/fl AfinAAf\^ A rt7 
0 1 JVI 1 UUUUUUOAU / 


Staphylococcus aureus 


1 


G 1 Ayf 1 AAAAAA*J A AQ 

a 1 M 1 UUUUUU0AU0 


Staphylococcus aureus 


1 <<*7 
1 JJ / 


C 1 Avf 1 AAA AAA/I A 1 A 


Staphylococcus aureus 


1 JJO 


CI A/T1 AAAAAA£ A 1 T 


Staphylococcus aureus 


1 <<o 


O 1 ~\A1 AAAAAA^UAO 

a 1 JVI JL UUUUUUoJtSUZ 


Staphylococcus aureus 


i *\^a 
1 jOU 


ci AA"i AAnnnA^rom 

0 1 IVl x UUUUUU0X3U J 


Staphylococcus aureus 


1561 


C 1 A/fl AAAAAA/ITIA/I 


Staphylococcus aureus 


1 

I JOZ 


C 1 \ A 1 A AAAAA/ST5 f\H 


Staphylococcus aureus 


1 DOj 


C 1 AA1 AAAAAA^Tl 1 A 
& 1 JVH UUUUUUOX5 L U 


Staphylococcus aureus 


1 ^/£/1 


C 1 A/f 1 AAAAAA^Tll 1 
I>1JV1JIUUUUUUOJj1 1 


Staphylococcus aureus 


1 JOJ 


CI A/Tl AAAAAA^r^AO 
0 1 JVJU UUUUUUO^UZ 


Staphylococcus aureus 


1 SKA 


C1 A/f 1 AAAAAA^r , AA 


Staphylococcus aureus 


1 «7 


C1 A/TI AAAnAA^r , A/ ! i 


Staphylococcus aureus 


1 JDO 


C 1 A/f 1 nAAAAA/Cr^AT 


Staphylococcus aureus 


1 JO? 


C 1 A/f 1 A A A A A (\£.i~* (\Q 


Staphylococcus aureus 


1570 


CI TVf 1 C\()()()(iC\fiC , l Ci 
l3 1 IVl 1 UUUUUUOL. 1 U 


Staphylococcus aureus 


1571 


S1M10000006D03 


Staphylococcus aureus 


1572 


S1M10000006D05 


Staphylococcus aureus 


1573 


S1M10000006D06 


Staphylococcus aureus 


1574 


S1M10000006D07 


Staphylococcus aureus 
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1575 


S1M10000006D08 


Staphylococcus aureus 


1576 


S1M10000006E02 


Staphylococcus aureus 


1577 


S1M10000006E03 


Staphylococcus aureus 


1578 


S1M10000006E04 


Staphylococcus aureus 


1579 


S1M10000006E07 


Staphylococcus aureus 


1580 


S1M10000006E08 


Staphylococcus aureus 


1581 


S1M10000006F01 


Staphylococcus aureus 


1582 


S1M10000006F02 


Staphylococcus aureus 


1583 


S1M10000006F03 


Staphylococcus aureus 


1584 


S1M10000006F04 


Staphylococcus aureus 


1585 


S1M10000006F06 


Staphylococcus aureus 


1586 


S1M10000006G02 


Staphylococcus aureus 


1587 


S1M10000006G03 


Staphylococcus aureus 


1588 


S1M10000006G05 


Staphylococcus aureus \ 


1589 


S1M10000006G06 


Staphylococcus aureus 1 


1590 


S1M10000006G07 


Staphylococcus aureus 


1591 


S1M10000006G09 


Staphylococcus aureus 


1592 


S1M10000006G10 


Staphylococcus aureus 


1593 


S1M10000006G11 


Staphylococcus aureus 


1594 


S1M10000007A02 


Staphylococcus aureus 


1595 


S1M10000007A03 


Staphylococcus aureus 


1596 


S1M1 0000007B02 


Staphylococcus aureus 


1597 


S 1 M 1 0000007B 1 1 


Staphylococcus aureus 


1598 


S1M10000007C02 


Staphylococcus aureus 


1599 


S 1 M 1 0000007C04 


Stfinhvlncnrcwz niifpuv 

*j>n tjL>/ rj'i vt'C^c-L'W*> i&m 


1600 


S1M10000007C05 


Staphylococcus aureus 


1601 


S 1 M 1 0000007C06 


Staphylococcus aureus 


1602 


S1M10000007C07 


Staphylococcus aureus 


1603 


S1M10000007C08 


Staphylococcus aureus 


1604 


S1M10000007C09 


Staphylococcus aureus 


1605 


S1M10000007D03 


Staphylococcus aureus 


1606 


S1M10000007D06 


Staphylococcus aureus 


1607 


S1M10000007D08 


Staphylococcus aureus 


1608 


S1M10000007D10 


Stapliylococcus aureus 


1609 


S1M10000007D11 


Staphylococcus aureus 


1610 


S1M10000007E04 


Staphylococcus aureus 


1611 


S1M10000007E06 


Staphylococcus aureus 


1612 


S1M10000007E07 


Staphylococcus aureus 


1613 


S1M10000007F01 


Staphylococcus aureus 


1614 


S1M10000007F02 


Staphylococcus aureus 


1615 


S1M10000007F04 


Staphylococcus aureus 


1616 


S1M10000007F08 


Staphylococcus aureus 


1617 


S1M10000007F09 


Staphylococcus aureus 


1618 


S1M10000007F10 


Staphylococcus aureus 


1619 


S1M10000007F11 


Staphylococcus aureus 


1620 


S1M10000007F12 


Staphylococcus aureus 


1621 


S1M10000007G02 


Staphylococcus aureus 


1622 


S1M10000007G03 


Staphylococcus aureus 


1623 


S1M10000007G05 


Staphylococcus aureus 
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1624 


S 1 M 1 0000007G07 


Staphylococcus aureus 


1625 


S1M10000007G08 


Staphylococcus aureus 


1626 


S 1M 1 0000008A03 


LJUAjjfiyi c/u l/c u tin law twt»i 


1627 


S1M10000008A04 


Staphylococcus aureus 


1628 


S 1 M 1 0000008A0 5 


Stanhvlorficcuv nureui 

L/tU^/f iCk^C'tr' C \AtvJ ttkj 


1629 


S1M10000008A08 


- ?t L*f ( lyl ' ■><- L/C L. il.l t int C 


1630 


S1M10000008A09 


Staphylococcus aureus 


1631 


S1M10000008A12 


Staphylococcus aureus 


1632 


S1M10000008B03 


Staphylococcus aureus 


1633 


S1M10000008B04 


Staphylococcus aureus 


1634 


S1M10000008B06 


Staphylococcus aureus 


1635 


S1M10000008B08 


Staphylococcus aureus 


1636 


S1M10000008B09 


Staphylococcus aureus 


1637 


S1M10000008B10 


Sitfinhn/lfyrnfr'ijv mifctiv 
i~>i\~i£j / 1 yt yu^t'L' uh/ twj 


1638 


S1M10000008C05 


Staphylococcus aureus 


1639 


S1M10000008C06 


Lll LlJJ/iyt L/LL/LL 113 LiMf Clld 


1640 


S1M10000008C07 


$\t/~mlr\)} rw/tf/^iiv sniv&iiv 

Ui lAljf iyi tsc (JOLr mj lALlr fr i> 


1641 


S1M10000008C08 


Stnnhyrfo/TifPiis: fnivpii^ 

Ltjy/ I yt LYL-CC-^ Mj a III Mj 


1642 


S1M10000008C09 


u t < -*}J' i yi Ul,yi.L.t(i) UHr CHJ 


1643 


S1M10000008D05 


LJ LtAJJM yi uUtVOUMj HZ4f a lib 


1644 


S1M10000008D09 


kJlLJfJJ ly l LfUlJL'L' 11.} lAt&f Cfiil 


1645 


S 1 M 1 0000008EO 5 


Staphylococcus aureus 


1646 


S1M10000008E08 


Staphylococcus aureus 


1647 


SI Ml 0000008F09 


iJllAJJf lyl UC UL, L, UJ OH/ (SUA 


1648 


S1M10000008E10 


\jlLijj/iyiL/uijui,llC} Celt/ tilts 


1649 


S1M10000008F01 




1650 


S1M10000008F02 




1651 


S 1 M 1 0000008F03 


S\frxnPi\)1 fmn^/^nv /rtjfcuv 

i^ClAJsfiyilJlslJL'l-' Ua Hill CUi) 


1652 


S1M10000008F06 


Staphylococcus aureus 


1653 


S 1 M 1 0000008F08 


StanhvlnrnmiK mirput 
vjvi-ijj t i yt wl, l/c-c- £ti> nil/ c-ifo 


1654 


S1M10000008F09 


S\tnrih'\)l fM^nffuv frtimrtiv 


1655 


S1M10000008F10 


Sltnryliyil n^nffiii: snirmtQ 


1656 


S1M10000008F11 


StQphylococcus aureus 


1657 


S1M10000008G02 


Fstfjnlrwl rirrmfiiv nuffiMi 


1658 


S1M10000008G03 j 


Staphylococcus aureus 


1659 


SIM10000008G05 


Staphylococcus aureus 


1660 


S1M10000009A02 


Staphylococcus aureus 


1661 


S 1 M 1 0000009 A04 


Staphylococcus aureus 


1662 


S 1 M 1 0000009 A07 


Staphylococcus aureus 


1663 


S1M10000009A08 


Staphylococcus aureus 


1664 


S1M10000009A09 


Staphylococcus aureus 


1665 


S1M10000009A10 


Staphylococcus aureus 


1666 


S1M10000009A11 


Staphylococcus aureus 


1667 


S1MI0000009B01 


Staphylococcus aureus 


1668 


S1M10000009B02 


Staphylococcus aureus 


1669 


S1M10000009B03 


Staphylococcus aureus 


1670 


S1M10000009B04 


Staphylococcus aureus 


1671 


S1M10000009B05 


Staphylococcus aureus 


1672 


S1M10000009B06 


Staphylococcus aureus 
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1673 


S 1M 1 0000009B07 


Staphylococcus aureus 


1674 


C 1 A/T1 AAAAAAOTQ1 a 

& 1 JVL 1 uuuuuuyo 1 U 


Staphylococcus aureus 


1675 


c i avm aaaaaaqtq 1 i 
olMl 000000913 1 1 


Staphylococcus aureus 


lO/O 


c i aa i aaaaaaqq i o 
o I M I UUUUUUyJa 1 Z 


Staphylococcus aureus 


1677 


MM1UUUUUU9CU1 


Staphylococcus aureus 


Lb /o 


C 1 A/T1 AAAAAAAf'AO 

alMl UUUUUUy Lajz 


Staphylococcus aureus 


lo/y 


c i aai aaaaaaq/^a* 


Staphylococcus aureus 


1680 


c i TV/f i aaaaaaooaa 


Staphylococcus aureus 


1 £G 1 


c 1 TV/f i AAAAAAOf ao 


Staphylococcus aureus 


1682 


£> 1 JVl 1 UUUUUUy CAJo 


Staphylococcus aureus 


1 fSQ 1 } 
luoJ 


oiivii uuuuuuy t~wy 


Staphylococcus aureus 


1684 


S> 1 M 1 00UUUU9C1 0 


Staphylococcus aureus 


1685 


c i a>m aaaaaaq/" 1 ! i 


Staphylococcus aureus 


1686 


t> 1 M 1 UUUU0U9UU 1 


Staphylococcus aureus 


1687 


o 1 a jti aaaaaaat^ao 
S> 1 M 1 0 00U009JJ02 


Staphylococcus aureus 


1688 


O 1 A X 1 f\I\I\t\f\r\tXT-\{\'i 

o 1 JVl 1 OOOOUOy D03 


Staphylococcus aureus 




O 1 AX1 AAAAAAQr\A/1 

alMJ UUU0UUyjJU4 


Staphylococcus aureus 


1690 


S> 1 JVl 1 0000009JJ05 


Staphylococcus aureus 


1691 


oJ.M100U00U9JJ07 


Staphylococcus aureus 


1692 


b 1 JVl 1 UUUU009JJ09 


Staphylococcus aureus 


1693 


cm f i {\c\t\t\f\r\cw\ 1 i 

b l M 1 0000009 u 1 1 


Staphylococcus aureus 


1694 


O 1 \X 1 A AAfkrvAATCTkO 

ij 1 M 1 00000091i02 


Staphylococcus aureus 


1695 


alMI 0000009fc06 


Staphylococcus aureus 


1696 


S l Ml 0000009E08 


Staphylococcus aureus 


1697 


S 1 Ml 00000091109 


Staphylococcus aureus 


1698 


MMlOOUOUUyJcJ 1 


Staphylococcus aureus 


1699 


MM100U0009ril2 


Staphylococcus aureus 


1700 


C 1 A if 1 AAAAAAOTPA 7 


Staphylococcus aureus 


1701 


MM10000U09r02 


Staphylococcus aureus 


1702 


o 1 M 1 00U00U9r 03 


Staphylococcus aureus 


1703 


C 1 A <f 1 AAAAAAOT?A< 

a i M l uuuuuuyr 05 


Staphylococcus aureus 


1704 


5> 1 M I ooooooyr Oo 


Staphylococcus aureus 


1705 


C 1 A/T1 AAAAAAOTJAT 

£> 1 M 1 UUUUUUyr U / 


Staphylococcus aureus 


1706 


O 1 A/T1 AAAftAAQTJAO 

biMioouuooyroy 


Staplrylococcus aureus 


1707 


biMiooooooyjrio 


Staphylococcus aureus 


1 /UiS 


C 1 7A/T 1 AAAAAAQ/"' AO 

i jvi i uuuuuuy ijuz 


Staphylococcus aureus 




C 1 AA 1 AAAAAAQl'lA'} 

S 1 IVI 1 uuuuuuy vrU j 


Staphylococcus aureus 


1710 


C 1 A/T1 AAAAAAQ/*1A^ 

o 1 JVl i uuuuuuy <oU j 


Staphylococcus aureus 


1711 


c i \a 1 AAAnnnor^ a< 


Staphylococcus aureus 


i h i o 

\ I M. 


& i jvi i uuuuuuy u / 


Staphylococcus aureus 


i / 1-> 


Q 1 A/T1 nAAAAAQ^nQ 
1 1V1 1 UUUUU \J7 VjrUy 


Staphylococcus aureus 


1714 


C 1 AvT 1 AAAAAAO/"' 1 A 

oijviiuuuuuuytjiu 


Staphylococcus aureus 


1715 


C 1 Ajf 1 AAAAAAQfil 1 

i» i m l uuuuuuy vj 1 1 


Staphylococcus aureus 


J /lo 


C 1 \ A 1 AAArtAAOTUAl 

olMl uuuuuuyjriu 1 


Staphylococcus aureus 


1717 


iZJ 1 1VJL X \JV\J\J\J\J7 nxjjZ. 


Staphylococcus aureus 


1718 


S1M10000009H03 


Staphylococcus aureus 


1719 


S1M10000009H05 


Staphylococcus aureus 


1720 


S1M10000009H07 


Staphylococcus aureus 


1721 


S1M10000009H09 


Staphylococcus aureus 
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1722 


S1M10000009H1 1 


Staphylococcus aureus 


1723 


S1M10000011A02 


Staphylococcus aureus \ 


1724 


S1M10000011A03 


Staphylococcus aureus 1 


1725 


S 1 Ml 00000 11A04 


Staphylococcus aureus 


1726 


S1M10000011A06 


Staphylococcus aureus 


1727 


S1M10000011B01 


Staphylococcus aureus 


1728 


S1M10000011B02 


Staphylococcus aureus 


1729 


S1M10000011B03 


Staphylococcus aureus 


1730 


S1M10000011B04 


Staphylococcus aureus 


1731 


S1M10000011B05 


Staphylococcus aureus 


1732 


S1M10000011C01 


Staphylococcus aureus 


1733 


S1M10000011C05 


Staphylococcus aureus 


1734 


S1M10000011C06 


Staphylococcus aureus 


1735 


S1M10000011D01 


Staphylococcus aureus 


1736 


S 1M1 00000 11D02 


Staphylococcus aureus 


1737 


S1M10000011D04 


Staphylococcus aureus 


1738 


S1M1 00000 11D06 


Staphylococcus aureus 


1739 


SIM 1000001 1E02 


Staphylococcus aureus 


1740 


S 1M1 00000 11E03 


Staphylococcus aureus 


1741 


S 1M1 00000 11E04 


Staphylococcus aureus 


1742 


S1M1000001 1F01 


Staphylococcus aureus 


1743 


S1M10000011F03 


Staphylococcus aureus 


1744 


S1M1 00000 11 F04 


Staphylococcus aureus 


1745 


S1M10000011F06 




1746 


SI Ml 000001 1G01 


Stnnhvl nfficriiK nitrpiiK 


1747 


S1M10000011G03 


Staphylococcus aureus 


1748 


S1M10000011G04 


Staphylococcus aureus 


1749 


S1M10000011G05 


Staphylococcus aureus 


1750 


S1M10000011G06 


Staphylococcus aureus 


1751 


S1M10000011H01 


Staphylococcus aureus 


1752 


S1M10000011H03 


Staphylococcus aureus 


1753 


S1M10000011H04 


Staphylococcus aureus 


1754 


S1M10000012A02 


Staphylococcus aureus 


1755 


S 1M 1000001 2 A06 


Staphylococcus aureus 


1756 


S1M1 00000 12A08 


Staphylococcus aureus 


1757 


S1M1 000001 2 A09 


Staphylococcus aureus 


1758 


S1M10000012A10 


Staphylococcus aureus 


1759 


S1M10000012A11 


Staphylococcus aureus 


1760 


S1M10000012B01 


Staphylococcus aureus 


1761 


S1M10000012B05 


Staphylococcus aureus 


1762 


S 1 Ml 00000 12B06 


Staphylococcus aureus 


1763 


S1M10000012B07 


Staphylococcus aureus 


1764 


S1M10000012B11 


Staphylococcus aureus 


1765 


S1M10000012C01 


Staphylococcus aureus 


1766 


S1M10000012C03 


Staphylococcus aureus 


1767 


S1M10000012C04 


Staphylococcus aureus 


1768 


S1M10000012C05 


Staphylococcus aureus 


1769 


S1M10000012C06 


Staphylococcus aureus 


1770 


S1M10000012C11 


Staphylococcus aureus 
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1 T71 
1 1 /I 


ci a>t 1 nnnftnnrn 
o J. M 1 UUUUU 1 JXs 1 Z 


Staphylococcus aureus 


1 777 


C1 A/T1 000001 7r»o/i 
& UVil UUUUU 1Z1JU4 


Staphylococcus aureus 


1 T71 
1 f / j 


ci a/ti ooono 1 oi~»n/c 
o 1 JVl 1 UUUUU IZJLJUO 


Staphylococcus aureus 


1 774 


QiA>ri oonooi 7i~W7 

ollYLl UUUUU 1ZUU / 


Staphylococcus aureus 


1775 




Staphylococcus aureus 


1 77 A 


CI A/f 1 onoooi onrtQ 
£> 1 JVl i UUUUU i zuuy 


Staphylococcus aureus 


1 777 
1 / / / 


qi AA1 onoooi 7r*i 7 

& 1 IVl 1 UUUUU 1 JZ 


Staphylococcus aureus 


1 77C 
J. / / O 


CI AA"1 OftOOOl 7T701 
o 1 1VL 1 UUUUU 1 ZJOU 1 


Staphylococcus aureus 


1 770 


O 1 JVl 1 WWU IZHUZ 


Staphylococcus aureus 


1 /oU 


c 1 aai nnonni htk\a 
I> 1 JVl 1 UUUUU 1 ZJ3U4 


Staphylococcus aureus 


1 7C1 


CI Avf1 OOOOOI 7T707 
&11V11 UUUUU 1ZJG.U / 


Staphylococcus aureus 


1 TC7 
1 /5Z 


C1AjT1 OOOOO 17T70C 
& 1 JVl 1 UUUUU lZliUO 


Staphylococcus aureus 


1 700 


c 1 v/f 1 ooonm te i 0 
0 1 JVl 1 UUUUU IZJtJJZ 


Staphylococcus aureus 


1784 


c i iv/ii nnnnm Tcn/t 
£>1 JVl 1 UUUUU 1ZJTU4 


Staphylococcus aureus 


1 /OJ 


C 1 \A 1 OOOO0 1 71707 

0 1 JVL 1 UUUUU IZJrU/ 


Staphylococcus aureus 


1 7CA 


C 1 A/f 1 OOOnO 1 717nc 
& 1 JVl 1 UUUUU IZrUo 


Staphylococcus aureus 


1/5/ 


^ J jvi 1 uuuuu 1 zr uy 


Staphylococcus aureus 


1788 


M Ml UUUUU lZJr 10 


Staphylococcus aureus 


1789 


&> llvll UUUUU IZJr 1 1 


Staphylococcus aureus 


1 7QO 

l /yu 


01 a jri noonni 7T?n 
olMlUUUUUlZr 1Z 


Staphylococcus aureus 


1791 


Ol M 1 UUUUU I ZOv 1 


Staphylococcus aureus 


i /yz 


c 1 A/f 1 nnnnm o/'^n'*) 
0 1 M 1 UUUUU 1 ZvjUZ 


Staphylococcus aureus 


1 702 

i /yj 


c 1 \a 1 ooono 1 ^nni 
0 1M1 UUUUU IZLrUJ 


Staphylococcus aureus 


1794 


a 1 IVl 1 UUUUU 1 ZOUo 


Staphylococcus aureus 


1 to*; 


b 1 M 1 UUUUU IZIjU / 


Staphylococcus aureus 


1796 


2> 1 JVl 1 UUUUU 1 ZCjU 5 


Staphylococcus aureus 


1797 


c 1 A a 1 nnnnn 1 ir* 1 n 
t> 1 JVl 1 UUUUU 1 Zvj 1 U 


Staphylococcus aureus 


7 70C 

i /yo 


C 1 TkA 1 00000 1 ounc 
a J. JVl 1 UkjUUU 1 ZriU J 


Staphylococcus aureus 


1799 


0 1 A vr 1 nnnnn 1 7 urn 0 
L> 1 JVl 1 UUUUU 1 ZilUo 


Staphylococcus aureus 


1800 


c i a a 1 nn n nn 1 0TJfio 
0 1 JVl 1 UUUUU izriuy 


Staphylococcus aureus 


1 cm 
loUl 


C1 \A1 OOOfkrtt 7XJ1 f\ 

i> 1 M 1 UUUUU 1 Zri 1 U 


Staphylococcus aureus 


1 coo 


CI A/T1 OOOOOI 7U1 1 
I> llvll UUUUU 1ZH.1 1 


Staphylococcus aureus 


1 co2 
loUJ 


c 1 \ai ooonni "5 a 07 
0 1 JVl 1 UUUUU 1 oJWJZ 


Staphylococcus aureus 


1 GO/1 
l5U4 


M JVl 1 UUUUU 1 jA\)j 


Staphylococcus aureus 


1805 


c 1 TViTi f\f\ f\n r\ 1 1 A n*. 
£> 1 JVl 1 UUUUU 1 5 AU J 


Staphylococcus aureus 


1806 


&1JV11 UUUUU 1 jAU / 


Staphylococcus aureus 


1 Q07 
1 OU / 


QI A/F 1 OOOOOI 2 AOQ 
0 1 JVl 1 UUUUU 1 jAUo 


Staphylococcus aureus 


1808 


Ql A/T1 OOOO0 1 ^ A OO 
S 1 JVl 1 UUUUU 1 jAu7 


Staphylococcus aureus 


1 coo 
louy 


CI A/T1 OOOOO1 1 A 1 O 
!> 1 IVl J UUUUU 1 D J\ 1 U 


Staphylococcus aureus 


10 1U 


Q 1 ft/Tl OOOO0 1 2 A 1 1 
Ol JVl 1 UUUUU 1 J/\l 1 


Staphylococcus aureus 


1 01 1 

loll 


Q 1 A/f 1 OOOOO HAn 
& 1 IVl 1 UUUUU 1 J I\ 1 Z 


Staphylococcus aureus 


1 812 


Q1 A/T1 OOOO0 1 QPtOO 
0 1 JVl 1 UUUUU 1 J 1 j U Z 


Staphylococcus aureus 


lol 3 


c 1 A/Ti ooono 1 212m 

ol IVl 1 UUUUU 10X3UJ 


Staphylococcus aureus 


1 0 1 A 

1B14 


C 1 A/f 1 OOOO0 1 2T20/I 

&1 JVl 1 UUUUU 1 5 Jc5U4 


Staphylococcus aureus 


1815 


s i mi onoon nRos 

O 11V± J VJUVJwL/ 1 JJUUJ 




1816 


S1M10000013B06 


Staphylococcus aureus 


1817 


S1M10000013B07 


Staphylococcus aureus 


1818 


S1M10000013B09 


Staphylococcus aureus 


1819 


S1M10000013B11 


Staphylococcus aureus 



-333- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


1820 


S 1 M 1 00000 1 3 COS 




1821 


S 1 M 1 00000 1 3C05 


Staphylococcus aureus 


1822 


S1M1 000001 3C07 




1823 


S1M10000013C08 


Staphylococcus aureus 


1824 


S1M1 00000 13C09 




1825 


S1M10000013C10 


Sit f miry ;//"] r v)^"/"7/ r mirci/v 


1826 


S1M10000013C11 


Staphylococcus aureus 


1827 


S1M10000013C12 




1828 


S1M1000001 3D08 


Staphylococcus aureus 


1829 


S1M10000013D09 


Staphylococcus aureus 


1830 


S1M10000013D11 


Staphylococcus aureus 


1831 


S1M10000013E01 


Staphylococcus aureus 


1832 


S 1 M 1 00000 1 3E02 


u* L4jjr tyt- eye <yo l> uj cct-tf tzctj 


1833 


SI Ml 000001 3F04 

VJ X XVX X \J\J WV X ^/XwV/*T 




1834 


S1M1 000001 3F06 


S? f f 1 7~) 7l/"l/''fl/~'/~'lt A77 f 


1835 


S1M10000013E08 


i3llA£Jrtyi t/O [VI.LMO UllAt tZlij 


1836 


S 1 Ml 00000 1 3F09 

O X XVA 1 \J\J\J\J\J X .?XLvs7 


^icipriyiut-isisOitj ciurtzuo 


1837 


S1M10000013F10 


Oittpriyit/t-<J(,L'Ud ciitr ens 


1838 


S 1 M 1 00000 1 3F02 

fJ X iVX X uUvvV X JX7 vJ*£- 




1839 


SI M1 000001 3F03 

O X IVX 1 UUuUU X -IX \JJ 


Sli/TKiliiyl nr*/~)/^f*iiv fni\*£fnv 


1840 


S1M10000013F06 


iSiLCllJ / ly L l/C- eye Zr.l Littf tZUo 


1841 


S 1 M 1 00000 1 3F07 

O X IVX X vUUUu X ml L \J i 


Staphylococcus aureus 


1842 


S1 M1 000001 3F0R 

LD X1VXX \J\J\J\J\J L Jr KJQ 


VJlLtJJrtyiUt-,lJ(^L.lli3 lAWf (SUA 


1843 


siMtooonm ^foq 


i^lCipfTyiOOUCOUA CTurtHtO 


1844 


SI Ml 000001 3F1? 


LJlCipriyiUi^UL'L-ltA (AltltZlij 


1845 


S1M1 000001 3G01 

O X IVX X VVV W X -J VJv x 




1846 


SI Ml 000001 3G04 

t-J JLJ.VJ. 1 UWWIJUut 




1847 


SI Ml 000001 30x05 

k> X XV X A vvvvw X JUvJ 




1848 


S1M1 00000 13G06 




1849 


S1M10000013G07 

kj XXVX X \J\F\J W X J VJv / 


SZfnn1 , r\}]nrnr*'~">iv ziuf/ri/v 


1850 


S1M10000013G10 




1851 


S1M1 000001 3G1 1 

O XXVX 1 V/V/UUU X *7Y_I X X 




1852 


S1M10000013G12 


Staphylococcus aureus 


1853 


S 1 M 1 00000 1 3 HO 3 

k> X IVX X v Wvv X — 'X IvJ 


FttnrilfwJnf'rxr'r'ii'i fnircui 

LJ tLlJsr IV ICLCL-L itii WW/ CtM 


1854 


S1M1 00000 13H04 


Staphylococcus aureus 


1855 


S1M10000013H05 


Staphylococcus aureus 


1856 


S 1 M 1 00000 1 3H07 


IJlL-tfJIl yl \J\*s CC- L. WO UW I7«N> 


1857 


S1M10000013H09 


Staphylococcus aureus 


1858 


S1M10000013H10 


Staphylococcus aureus 


1859 


S1M10000013H11 


Staphylococcus aureus 


1860 


S1M10000014A02 


ftttmJwlncaews aiirpw 


1861 


S1M10000014A03 


Staphylococcus aureus j 


1862 


S1M10000014A05 


Staphylococcus aureus 


1863 


S1M10000014A07 


Staphylococcus aureus 


1864 


S 1 Ml 00000 14A08 


Staphylococcus aureus 


1865 


S1M10000014A11 


Staphylococcus aureus 


1866 


S1M10000014A12 


Staphylococcus aureus 


1867 


S1M10000014B01 


Staphylococcus aureus 


1868 


S1M10000014B02 


Staphylococcus aureus 
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1369 


S1M10000014B03 


Staphylococcus OUT&US 


1870 


S1M10000014B04 


Staphylococcus aureus 


1871 


S1M1 000001 4R0S 

LJ X 1YXX \J\J \J\JSJ 1 ^rlJWj 


$itfTy\Ti\il nf*f\f*fii^ /y-fti*0iMQ 
uiu^fy'iycoLttu uur bkj 


1872 


S1M10000014B06 


Staphylococcus aureus 


1873 


S1M10000014B07 

O 1 LVX lUUvvv l^JJV f 


^\trrnVr\i1 ntTiffuv niivoiiv 


1874 


S 1 Ml 00000 14B08 


Stanhvlncncctiv /uireuv 

i y i Li f y i i \ u.'l i.'l l Cki uur wf j 


1875 


S1M10000014B10 


Sitnnlrwl rmnfrnv /inrcuv 


1876 


S1M10000014B11 

k> XXVX 1 WWW X^X_> X X 


Sit nnlrwl Sinn f/^iK? niirpit*! 


1877 


S1M10000014B12 


Staphylococcus aureus 


1878 


S1M1 00000 14C01 


Staphylococcus aureus 


1879 


S1M10000014C05 


Staphylococcus aureus 


1880 


S1M10000014C06 


i3iiA£jriytij{,ij\si-'Vi& uur t^fco 


1881 


S 1M 1 00000 1 4C07 


IJM.iAJJ / J. I IVOCVH^ HO LI Hi fc>£ii> 


1882 


S 1 M 1 00000 1 4P09 


\jlUpriyiWLsijL,LsMo UUf &U0 


1883 


Rl Ml 00000 14C10 


SZtrmViyilttftimii*! nurpuv 
uinfyr i yi 1/01/0 t/ tiki a Li/ i/Hj 


1884 


R1M10000014P1 1 

O 1 1VX 1 WVVU 1 t T^-' 1 1 


LJ I (AJJr lyl L/C L/C C/tti) LlLire-Uii 


1885 


S1M10000014C12 


L_) / Li fj / Jy H./CC/CC Mo UUr &hj 


1886 


s 1 M 1 ooooo l id.no ^ 


S!t/Jn In i Ins* /ic/'wii /tf/^iic 
Ol MpsiyiLtL'C/L.L'liA UUf tSIUt 


1887 


SI Ml 00000 1 4D06 

O X ±VX 1 yUVA/U X*rX-'tJ1J 


Kiiuyi iyiijL,\jL,L.u o uur t-iio 


1888 


S 1 Ml 00000 1 4D08 


\jiLt.y}iyi\jL,tjLjL,u,s Lturtzua 


1889 


ST Ml 000001 4F)0Q 


S\f/~m It\ )1 f~\f/w^ r"tl v sjur&irv 
i3iLifJtiyttJL,tJL-UM?i uur tsicij 


1890 


SI Ml 000001 4T110 

O llVllvvvUv Iff 1VF 


Staphylococcus aur&us 


1891 


SI Ml 000001 4F01 


Staphylococcus aur&us 


1892 


S 1 M 1 00000 1 4F04 


Staphylococcus aur&us 


1893 


S 1 M1 00000 1 4F05 


oicip/iytucoccus aureus 


1894 


SI M1 000001 4F07 


ijiupriyitjLstJL-L-us uwcuj 


1895 


S 1 M 1 00000 1 4F0R 




1896 


S 1 M 1 00000 1 4F09 


ijlUpiiyixJL/VJ'jLrU^ UUf tSIHa 


1897 


S1M100Q0014E10 

uj x ivx x \j\j\jyj\j x tj-j x v 


vJiliATJl lyi LVL L/L/L- M.> LitLf «o 


1898 


S1 Ml 000001 4E12 

ij X1VXX WWV X"i^X«t# 


F\ttinh\j1 ftmrr"tiv /iiJr&uv 


1899 


S1M1 00000 14F02 


Staphylococcus aur&us 


1900 


S 1 M 1 00000 1 4F03 


S\t/~ir\v\\M f\f*f}f'f*'t}Q 
iJlUpriyiL/L>LrLsLf £fil tULiitZLtd 


1901 


S 1 M 1 00000 1 4F04 


Staphylococcus aureus 


1902 


S 1 M 1 00000 1 4F0 *5 


\31ULS 1 ly ILt^XjKsLs CttJ Ltlll t- UO 


1903 


S 1 M 1 00000 1 4F0R 

o i xvx x \jyJ\j\/\s x **tx \J<y 


^jiLijjfty ivc-c/t t uur&uj 


1904 


S1M10000014F09 


Staphylococcus aur&us 


1905 


S1M10000014F10 


Staphylococcus aur&us 


1906 


S 1 M 1 00000 1 4G02 


Staphylococcus aur&us 


1907 


S1M10000014G04 \ 


S\tfTnfa\)1rirripr"rJ^ /t?jft?nv 
umji/fyti/i/yccwo Licit t-i-fo 


1908 


S1M10000014G06 


Stanhvlacnccus aureus 


1909 


S 1 M 1 00000 1 4G07 


S\tnr~)h~\)]nr'nfT , iJ<z mirciiK 

L4JJJ i yi t>L- HiJ UUI tZliJ 


1910 


S1M10000014G08 


Staphylococcus aur&us 


191 1 


S1M10000014G12 


Staphylococcus aureus 


1912 


S1M1 00000 14H02 


lj i n^jt ty tui/vH/ ( uur tzu& 


1913 


S1M10000014H03 


Staphylococcus aureus 


1914 


S1M10000014H04 


Staphylococcus aureus 


1915 


S1M10000014H05 


Staphylococcus aureus 


1916 


S1M10000014H06 


Staphylococcus aureus 


1917 


S1M10000014H07 


Staphylococcus aureus 
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1918 


S1M10000014H08 


Staphylococcus aureus 


1919 


S1M10000014H1 1 


Staphylococcus aureus 


1920 


S 1M 1000001 5 A02 


Staphylococcus aureus 


1921 


S1M10000015A03 


Staphylococcus aureus 


1922 


SI Ml 00000 15 AOS 


Staphylococcus aureus 


1923 


S 1M1 00000 1 5 A06 


Staphylococcus aureus 


1924 


S1M10000015A09 


Staphylococcus aureus 


1925 


S 1M 1000001 5 A10 


Staphylococcus aureus 


1926 


S1M10000015A11 


Staphylococcus aureus 


1927 


S1M1 000001 5A12 


Staphylococcus aureus 


1928 


S1M1 00000 15B02 


Staphylococcus aureus 


1929 


S1M1 00000 15B05 


Staphylococcus aureus 


1930 


S1M10000015B08 


Staphylococcus aureus 


1931 


S 1M 1 00000 1 5B09 


Staphylococcus aureus 


1932 


S1M10000015B10 


Staphylococcus aureus 


1933 


S1M10000015C01 


Kffrntv\}li~ifnf*r"iiv miffiin 

KJlUfJ I ty lO'tL/t't' ifj LALif w£li5 


1934 


S1M10000015C02 


LJll*4£Jr y L/L* iSLsLs Li-O Ld£lf CtU 


1935 


S1M10000015C03 




1936 


S1M10000015C05 


Stanhvltmnrcuv /J7jrf>uv 

i~>l Li.£j 1 ^iL/UL/H/MJ 1414J CHJ 


1937 


S 1 M 1 00000 1 5C06 


Staphylococcus aureus 


1938 


S1M10000015C08 


FZtnnhi)] nmrftiv nuvetii^i 
Lijyr i y i ivl- ct^t-' tto uh/cUi) 


1939 


S1M10000015C10 


Staphylococcus aureus 


1940 


S1M10000015C12 


^ILA-jJliyi LsL< L/C, tfij LiLtfL.LtJ 


1941 


S1M10000015D02 


k_> t L//y f tyo tyo tlo Li Mr diet 


1942 


S1M1O000O15DO3 


±}lLlf.J f ty 1 1 IsL, 1 /L- L,- ll£t Li tit tsito 


1943 


S 1 Ml 00000 15D04 


Staphylococcus aureus 


1944 


S1M10000015D05 


LJiLify r i-y i LVtyuC/nj LiliT LWj 


1945 


S1M10000015D06 


Staphylococcus aureus 


1946 


S1M10000015D12 


Staphylococcus aureus 


1947 


S1M1000001 5E02 


Stnnhvlnmrrw mtt"e>Ms 


1948 


S1M10000015E03 


Staphylococcus aureus 


1949 


S1M1 00000 15E06 


Staphylococcus aureus 


1950 


S1M1000001 5E07 


Staphylococcus aureus 


1951 


S1M1 00000 15E09 


Staphylococcus aureus 


1952 


S1M10000015E10 


Staphylococcus aureus 


1953 


S1M10000015E11 


Staphylococcus aureus 


1954 


S1M10000015E12 


Staphylococcus aureus 


1955 


S1M10000015F01 


Staphylococcus aureus 


1956 


S1M10000015F02 


Staphylococcus aureus 


1957 


S1M10000015F03 


Staphylococcus aureus 


1958 


S1M1 00000 15F04 


StanhvlncnccuK mtrpiiK 


1959 


S1M10000015F06 


Staphylococcus aureus 


1960 


S1M1 00000 15F07 


Staphylococcus aureus 


1961 


S1M10000015F08 


Staphylococcus aureus 


1962. 


SIM10000015F09 


Staphylococcus aureus 


1963 


S1M10000015F10 


Staphylococcus aureus 


1964 


S1M10000015G01 


Staplrylococcus aureus 


1965 


S1M10000015G02 


Staphylococcus aureus 


1966 


S1M10000015G03 


Staphylococcus aureus 
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1967 


S1M1 000001 5G04 


Staphylococcus aureus 


1968 


S1M10000015G05 


Staphylococcus aureus 


1969 


S1M1 000001 -snofi 

L_? X IV X 1 UuUUW 1 .J VJ vlU 


$itrtT}rT\il ris*rif*f*n^ miT&n? 
^JlL4JJH yt L/C C/OLr Mi3 Llllf tsua 


1970 


S1M10000015G07 


Staphylococcus aureus 


1971 


SIM 10000015008 


RtrrrtlrK}] rtrnrfim /ttiftruv 


1972 


S1M10Q0001 5G09 

U 11V1 1 UUU W 1 JUU7 




1973 


S1M10000015G10 


Staphylococcus aureus 


1974 


S1M10000015G1I 


Staphylococcus aureus 


1975 


S 1M1 00000 1 5H04 


Staphylococcus aureus 


1976 


S1M10000015H06 


Staphylococcus aureus 


1977 


S 1M 1 00000 1 6 A03 


Staphylococcus aureus 


1978 


S1M10000016A04 


SstrfriPrxtl/tf/Afftiv nufe>nv 


1979 


SI Ml 000001 6A06 


llj j.? r lj/ l-\S\.*\Ji-'\.' I/O Uw t3WiJ 


1980 


S1M10000016A07 


S\trt? r )h'\f} nrnmiv fy?jrc>ijv 
i~>iLfjjf tyt ijLsijL'i-' no saw wt€a 


1981 


S1M10000016A09 

U X XVX X UVVVv J. \JTWr^ 


S!fr7n /? v/rv/i/T^/c nitron c 
t^yinjji tyt (yc-cc-c- tu u»f cmj 


1982 


S1M1 000001 6A 10 


Staphylococcus aureus 


1983 


S1M10000016A12 




1984 


SI Ml 000001 6R0? 

L> 1 1VJL X \J\J\J\J\J X UUUi 




1985 


SIMIOflOOOl 6R0S 

O X J.VX A UVVVv X L>X>v»J 


kyiupriys-tfL-Vi^t^UA uurtfUA 


1986 


S 1 M 1 00000 1 6R06 

O 1 1VX X UvwU X L/XjUU 




1987 


S T Ml 00000 1 6R07 


OlU[JltyilS<^UL L,U?t Lttif dUA 


1988 


S1M10000016B08 


ui CljJtty l IsL, yJks C rt 3 Litir &Mt> 


1989 


S 1 Ml 00000 1 6R09 

U X XVX X VV/Wvv X 


Staphylococcus aureus 


1990 


S1M1 00ft001fiR10 


Staphylococcus aureus 


1991 


S1 M1 00000 16R1 1 


oiupftyiQcoccus aureus 


1992 


S1M10000016R19 

O X XVX X W/LILI*_r X UJJ 1 ^ 




1993 


S 1 M 1 00000 1 fiCO 1 

O X XVX X \J\J\J\J\J X U\_y\J X 




1994 


S1M1000001 6C02 


F\t/~tnVr\)l nrrifmiv /wjwm? 

Utwjl/uJ'Cyt IrOvIM IJLtf C-ttO 


1995 


S 1 M 1 00000 1 6C04 

yj X XVX X vUUvu X U»w/v^ 




1996 


SI Ml 000001 6C05 


SZtrtrtlrvl ftmrriiv rturcnv 
UiiAjJI I yt L/C O l Cvui> uar iz-ltd 


1997 


S1M1 000001 6C06 

x ivx x viyi/t/i/ x uovu 


t-JlLifJi ty f(/C t/LC £<J Lllit LCllCs 


1998 


S 1 M 1 00000 1 6C0R 

kJ X IVX X VUUvU X u\/VO 


iJlUpriyi L/L.L/CC Mo Uw CKi) 


1999 


S 1 M 1 00000 1 6C09 


iJiLlyl ty ruCuH., Ho uW/ L-f/ij 


2000 


S1M10000016C10 




2001 


S1M10000016C11 


Staphylococcus aureus 


2002 


S1M10000016C12 


Staphylococcus aureus 


2003 


S1M10000016D01 


Staphylococcus aureus 


2004 


S1M10000016D02 


Staphylococcus aureus 


2005 


S1M1 00000 16D04 


Staphylococcus aureus 


2006 


S1M10000016D05 


Stanhvlncoccux aureus 

U«Uj//f/iVwl/L'^HU Miff C WlJ 


2007 


S1M10000016D06 


Sstrtnlntl nrnrftiv /iuv/^i/v 


2008 


S1M10000016D08 


Staphylococcus aureus 


2009 


S1M10000016D09 


Staphylococcus aureus 


2010 


S1M1 000001 6D10 


LJiZAfjf t yi L/C- t/oo caj aitr cmo 


2011 


S1M10000016D11 


Staphylococcus aureus 


2012 


S1M10000016E04 


Staphylococcus aureus 


2013 


S1M10000016E05 


Staphylococcus aureus 


2014 


S1M10000016E06 


Staphylococcus aureus 


2015 


S1M10000016E07 


Stapfjylococcus aureus 
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2016 


S 1M1 00000 16E08 


Staphylococcus aitrSUS 


2017 


S 1 M 1 00000 1 6E09 


StCtphyloCQCGMS aureus 


2018 


S1M1 00000 16E10 


Sittrnln}! nrnffiiv nuf^iiv 
KjIUjjj lynjL. ^jl-l. t-t<i lllii o 


2019 


S1M10000016E11 


Staphylococcus aureus 


2020 


S 1 M 1 00000 1 6F 1 1 




2021 


S1M1 000001 6F02 


Stfinfov) ' ncnfcii'i aureus. 


2022 


S1M10000016F03 


Staphylococcus aureus 


2023 


S1M10000016F05 


Staphylococcus aureus 


2024 


S 1 M 1 00000 1 6F06 


Staphylococcus aureus 


2025 


S1M1 00000 16F08 


Staphylococcus aureus 


2026 


S1M10000016F09 


Staphylococcus aureus 


2027 


S1M10000016F1 1 


Stf/rnhvlnnru^nnv mivf^n c 

CjlLl£jIiyii<JLiLJ1^L^IAO UU/ LMi) 


2028 


S1M1 000001 6G01 


S!t/tnfa\)1 npnffiiv rtiif&nv 


2029 


S1M10000016G03 


F\tnn]t\}1 nrr\mt<i nuyoi/v 


2030 


S 1 M 1 00000 1 6G04 

O 1 ±YX J. \J\J\J\J\J X VVJut 


LJt HjJf ly liJLr lyt^L- if O Hill Zr-Ll J 


2031 


S1M10000016G05 


\.JLiAjJt Lyi iJL, \JLiLi iiij LI lit IZMa 


2032 


S 1 M 1 00000 1 6H03 

L-> X 1YX X UuuuU JL VJ-l X\J*J 


LJt-L4jLJfiyilJULJLiL>lt& UUr 


2033 


S 1 M 1 00000 1 6H04 

i~> 1 J.VJL x vvUUv 1 vJl XVJ*-r 


tJ(-LijJfiyHJi*\J\*(sMa LiWI CHJ 


2034 


S 1 M 1 OOftOO 1 6H0R 




2035 


S1M1 000001 6H10 

O X XVX X \J\J\J\J\J X. \JX X 1 U 


SZt/~im /n }1 fxf s\i~ , /~"7 i ^ nitwit*? 
iJlCdJJrlylUL'L/LsL'UiJ dill L IfiS 


2036 


S 1 M 1 00000 1 7A02 


Rtnnlml nrnnfiiv xnjy^uv 


2037 


S 1 Ml 000001 7 A03 


LI I Lijyf tyl L/[s li/LrLs Li li t cuj 


2038 


S 1M1 000001 7A04 


Staphyloc occus aureus 


2039 


C1M1 000001 7A0R 


Staphylococcus aureus 


2040 


SI M1 000001 7A1 1 


Sltsmlnilf^/Tiff-iiv srur'&u c 
wtw^A([y(i/t.L't-i-«>J Ciur cm . 


2041 


S1M10000017A12 

O X XVX X \J\JKJ\J\J 1 / -x~\ 1 X- 


Kyiufy i ty I lyc t/LL- wo Littf tzitj 


2042 


SI Ml 000001 7R0? 

O 1 1YX X UUU \J\J X. / X->VA£- 


S±tfir\lr\il iinnr'nti*! niifoitv 


2043 


S1M10000017B05 


i3iiAfjfiyi\jK*\j\s\sii& a tif Ci Liu 


2044 


SI Ml 00000 1 7R07 


LJilA^Jf tyiL'L'UUL'l-UJ Littf CHil 


2045 


S1 Ml 000001 7B08 


^JltijJI iy lUtr HlI LI Hi f£UO 


2046 


S1M10000017B09 


Staphylococcus aureus 


2047 


S1M1 000001 7R10 

O X 1YX X vUUUU X / XJ 1 \J 


kj < (Ay rt yi ucuc-ohj tiur t; to 


2048 


S1M10000017B1 1 


\JlLi£sf %yi UvC/vvno Lilll t^/fo 


2049 


S1M10000017B12 


F\tfir~iln)1i~\i* riffiis: /7?7wht 


2050 


S1M10000017C01 


Staphylococcus aureus 


2051 


S1M1000001 7C03 


Staphylococcus aureus 


2052 


S1M10000017C05 


Staphylococcus aureus 


2053 


S1M10000017C08 


SltnYifowincfiffiivi /tufcuv 

kJMAfJriyi L/K^L/LiLi tiO UK/ t> WO 


2054 


SI Ml 000001 7C09 

O X-LVX X \J\J\J\J\J X / W7 


fitnnlvul nnnrriii: mtroiifi 

VJl L4JJJ tyiULsUL-Ls Lid LiClf tttO 


2055 


S1M10000017C10 


Steinhvl ncncciA*! siurpus. 


2056 


S1M10000017C1 1 

LJ X 1VX X UvvwU X / w 1 X 


iJlLljsl tyiiSK-ULiLi US Li till t> t(0 


2057 


S1M10000017C12 


Sit /in hvlncnrritv tiuvezu c 


2058 


S1M1000001 7D03 


L€^Jrt yi LVLfL/LsLsKj Hi/tr Ctatj 


2059 


S 1 Ml 00000 1 7D09 


Staphylococcus aureus 


2060 


S1M10000017D10 


Staphylococcus aureus 


2061 


S1M10000017E04 


Staphylococcus aureus 


2062 


S1M10000017E05 


Staphylococcus aureus 


2063 


S1M10000017E08 


Staphylococcus aureus 


2064 


S1M10000017E11 


Staphylococcus aureus 
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2065 


S1M1 00000 17F01 


Staphylococcus aureus 


2066 


S1M10000017F04 


Staphylococcus aureus 


2067 


S1M1 00000 17F05 




2068 


S1M1 00000 17F06 


Staphylococcus aureus 


2069 


S1M10000017F11 


Staphylococcus aureus 


2070 


S1M1 00000 17G02 


Staphylococcus aureus ' 


2071 


S1M10000017G05 


Staphylococcus aureus 


2072 


S1M10000017G06 


Staphylococcus aureus 


2073 


S1M10000018A03 


Staphylococcus aureus 


2074 


S1M10000018A04 


Staphylococcus aureus 


2075 


S 1 M 1000001 8 A05 


Staphylococcus aureus 


2076 


S1M1000001 8 A06 


Staphvlococcus aureus 


2077 


S1M10000018A08 


Staphylococcus aureus 


2078 


S1M10000018A09 


Staphylococcus aureus 


2079 


S1M10000018A10 


Staphylococcus aureus 


2080 


S1M10000018A11 




2081 


S1M1000001 8B02 


Ssffinfovl nfnrmiQ miYPiiv 


2082 


S1M10000018B03 


Staphylococcus aureus 


2083 


S1M1000001 8B05 


Sltfintnt} } nmnmiv /-njv/?uv 


2084 


S 1 M 1 00000 1 8B09 


S\tnnh\>l nf*rkf*s*iiv sti/tvt/v 


2085 


S1M10000018B10 


Staphylococcus aureus 


2086 


S1M10000018B1 1 


S\tt~tv\li\}l f\{*nf*f*ijt? itiiy&iK! 


2087 


S1M10000018C01 


.Wff'j 7t /ti )f r~\ C fiff 1 1 c snir£> j 7jv 


2088 


S 1 M 1 00000 1 8C02 


kJitAyrr iyiXJ\^\Ji*{* Hi! CI ci J C t<i> 


2089 


S 1 M 1 00000 1 8C03 




2090 


S1M10000018C04 


uiiAjjrtyfHj{*KJi*L*t*& LiiiitzMo 


2091 


S1M10000018C05 




2092 


S1M10000018C06 


Staphylococcus aureus 


2093 


S1M10000018C08 


Staphylococcus aureus 


2094 


S1M10000018C09 




2095 


S1M10000018C10 


Staphylococcus aureus 


2096 


S1M10000018C11 


Staphylococcus aureus 


2097 


S1M10000018C12 


Staphylococcus aureus 


2098 


S1M1 00000 18D01 


Staphylococcus aureus 


2099 


S1M10000018D02 


Staphylococcus aureus 


2100 


S 1 M 1 00000 1 8D03 


Staphylococcus aureus 


2101 


S1M10000018D04 


Staphylococcus aureus 


2102 


S1M10000018D09 


Staphylococcus aureus 


2103 


S1M10000018D10 


Staphylococcus aureus 


2104 


S1M10000018D11 


Staphylococcus aureus 


2105 


S1M10000018D12 


Stsinhvl nmccuf nurpw 


2106 


S1M10000018E01 


Staphylococcus aureus 


2107 


S1M10000018E02 


Staphylococcus aureus 


2108 


S1M10000018E03 


Staphylococcus aureus 


2109 


S1M10000018E04 


Staphylococcus aureus 


2110 


S1M10000018E05 


Staphylococcus aureus 


2111 


S1M1000001SE08 


Staphylococcus aureus 


2112 


S1M10000018E09 


Staphylococcus aureus 


2113 


S1M10000018E11 


Staphylococcus aureus 
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2114 


S1M10000018E12 


Staphylococcus aureus 


2115 


S1M10000018F03 


Staphylococcus aureus 


2116 


S1M10000018F04 


Staphylococcus aureus 


2117 


S1M10000018F07 


Staphylococcus aureus 


2118 


S1M10000018F09 


Staphylococcus aureus 


2119 


S1M10000018F10 


Staphylococcus aureus 


2120 


S1M10000018F12 


Staphylococcus aureus 


2121 


S1M10000018G03 


Staphylococcus aureus 


2122 


S1M10000018G05 


Staphylococcus aureus 


2123 


S1M10000018G07 


Staphylococcus aureus 1 


2124 


S1M10000018G08 


Staphylococcus aureus 


2125 


S1M10000018G09 


Staphylococcus aureus 


2126 


S1M10000018G10 


Staphylococcus aureus 


2127 


S1M10000018G12 


Staphylococcus aureus 


2128 


S1M10000018H01 


Staphylococcus aureus 


2129 


S1M10000018H02 


Staphylococcus aureus 


2130 


S1M10000018H07 


Staphylococcus aureus 


2131 


S 1 M 1 00000 1 8H09 


Staphylococcus aureus 


2132 


S1M10000018H10 


Staphylococcus aureus 


2133 


S 1 Ml 00000 19A02 


Staphylococcus aureus 


2134 


S1M10000019A03 


Staphylococcus aureus 


2135 


S 1 M 1 00000 1 9A05 


Staphylococcus aureus 


2136 


S 1 M 1 00000 1 9A06 


Staphylococcus aureus 


2137 


S1M1 00000 19A07 


Staphylococcus aureus 


2138 


SIM 1 000001 9A09 


Staphylococcus aureus 


2139 


S1M10000019A11 


Staphylococcus aureus 


2140 


S1M10000019A12 


Staphylococcus aureus 


2141 


SIM 1 00000 19B03 


Staphylococcus aureus 


2142 


S1M10000019B04 


Staphylococcus aureus 


2143 


S1M1 00000 19B07 


Staphylococcus aureus 


2144 


S1M10000019B08 


Staphylococcus aureus 


2145 


S1M10000019B09 


Staphylococcus aureus 


2146 


S1M10000019B10 


Staphylococcus aureus 


2147 


S1M10000019B11 


Staphylococcus aureus j 


2148 


S1M10000019B12 


Staphylococcus aureus 


2149 


S1M1 00000 19C01 


Staphylococcus aureus 


2150 


S1M10000019C04 


Staphylococcus aureus 


2151 


S1M10000019C05 


Staphylococcus aureus 


2152 


S1M10000019C06 


Staphylococcus aureus 


2153 


S1M1 00000 19C07 


Staphylococcus aureus 


2154 


S1M10000019C08 


Staphylococcus aureus 


2155 


S1M1 000001 9C11 | 


Staphylococcus aureus 


2156 


S1M10000019C12 


Staphylococcus aureus 


2157 


S1M10000019D01 


Staphylococcus aureus 


2158 


S1M10000019D02 


Staphylococcus aureus 


2159 


S1M10000019D04 


Staphylococcus aureus 


2160 


S1M10000019D05 


Staphylococcus aureus 


2161 


S1M10000019D06 


Staphylococcus aureus 


2162 


S1M10000019D07 


Staphylococcus aureus 
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2163 


S1M1 00000 19D09 


Staphylococcus aureus 


2164 


S1M10000019D12 


Staphylococcus aureus 


2165 


S1M1 00000 19E01 


Staphylococcus aureus 


2166 


S1M10000019E02 


StapJiylococcus aureus 


2167 


S1M10000019E07 


Staphylococcus aureus 


2168 


SIM 100000 19F01 


Staphylococcus aureus 


2169 


S1M10000019F05 


Staphylococcus aureus 


2170 


S1M10000019F06 


Staphylococcus aureus 


2171 


S 1M1 00000 19F08 


Staphylococcus aureus 


2172 


S1M10000019F09 


Staphylococcus aureus 


2173 


S1M10000019F11 


Staphylococcus aureus 


2174 


S1M10000019G04 


Staphylococcus aureus 


2175 


S1M10000019G07 


Staphylococcus aureus 


2176 


S1M1 00000 19G09 


Staphylococcus aureus 


2177 


S1M10000019G10 


Staphylococcus aureus 


2178 


S1M10000019G11 


Staphylococcus aureus 


2179 


S1M10000019H05 


Staphylococcus aureus 


2180 


S1M10000019H08 


Staphylococcus aureus 


2181 


S1M10000020A05 


Staphylococcus aureus 


2182 


S 1 M 1 0000020A06 


Staphylococcus aureus 


2183 


S1M10000020A07 


Staphylococcus aureus 


2184 


S1M10000020A11 


Staphylococcus aureus 


2185 


S1M10000020A12 


Staphylococcus aureus 


2186 


S 1 M 1 0000020B02 




2187 


S1M10000020B03 


Staphylococcus aureus 


2188 


S1M10000020B05 


Staphylococcus aureus 


2189 


S1M10000020B06 


Staphylococcus aureus 


2190 


S1M10000020B07 


Staphylococcus aureus 


2191 


S1M10000020B09 


Staphylococcus aureus 


2192 


S1M10000020B12 


Staphylococcus aureus 


2193 


S1M10000020C09 


Staphylococcus aureus 


2194 


S1M10000020C10 


Staphylococcus aureus 


2195 


S1M10000020C11 


Staphylococcus aureus 


2196 


S1M10000020D03 


Staphylococcus aureus 


2197 


S1M10000020D04 


Staphylococcus aureus 


2198 


S 1 M 1 0000020D06 


Staphylococcus aureus 


2199 


S1M10000020D07 


Staphylococcus aureus 


2200 


S1M10000020D08 


Staphylococcus aureus 


2201 


S1M10000020D09 


Staphylococcus aureus 


2202 


S1M10000020D12 


Staphylococcus aureus 


2203 


S1M10000020E01 


Staphylococcus aureus 


2204 


S1M10000020E03 


Staphylococcus aureus 


2205 


S1M10000020E04 


Staphylococcus aureus 


2206 


S1M10000020E06 


Staphylococcus aureus 


2207 


S1M10000020E08 


Staphylococcus aureus 


2208 


S1M10000020E11 


Staphylococcus aureus 


2209 


S1M10000020E12 


Staphylococcus aureus 


2210 


S1M10000020F01 


Staphylococcus aureus 


2211 


S1M10000020F05 


Staphylococcus aureus 
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2212 


S1M10000020F06 


Stciphylococcus aureus 


2213 


S1M10000020F07 


Staphylococcus aureus 


2214 


S1M10000020F09 


Staphylococcus aureus 


2215 


S1M10000020F11 


Staphylococcus aureus 


2216 


S1M10000020F12 


Staphylococcus aureus 


2217 


S1M10000020G01 


Staphylococcus aureus 


2218 


S1M10000020G05 


Staphylococcus aureus 


2219 


S1M10000020G07 


Staphylococcus aureus 


2220 


S1M10000020G08 


Staphylococcus aureus 


2221 


S1M10000020G09 


Staphylococcus aureus 


2222 


S1M10000020G10 


Staphylococcus aureus 


2223 


S1M10000020G11 


Staphylococcus aureus 


2224 


S1M10000020G12 


Staphylococcus aureus 


2225 


S1M10000020H01 


Staphylococcus aureus 


2226 


S1M1 0000020H02 


Staphylococcus aureus 


2227 


S1M10000020H04 


Staphylococcus aureus 


2228 


S1M10000020H06 


Staphylococcus aureus 


2229 


S1M10000020H08 


Staphylococcus aureus 


2230 


S1M10000020H10 


Staphylococcus aureus 


2231 


S 1 M 1 0000020H 1 1 


Staphylococcus aureus 


2232 


S1M10000021A04 


Staphylococcus aureus 


2233 


S 1 M 1 000002 1 AOS 


Staphylococcus aureus 


2234 


S1M10000021A06 


Staphylococcus aureus 


2235 


S1M10000021A07 


Staphylococcus aureus 


2236 


S1M10000021A08 


Skf/inhu) 1 nonrriiii mjffuv 

LJl i.4£Jr t y L UL^ULsL, 11 l) Li 11/ t> li.) 


2237 


S1M1 000002 1A09 


Staphylococcus aureus 


2238 


S1M10000021A10 


Staphylococcus aureus 


2239 


S1M10000021B05 


Staphylococcus aureus 


2240 


S1M10000021B06 


Staphylococcus aureus 


2241 


S1M10000021B07 


Staphylococcus aureus 


2242 


S1M10000021B10 


Staphylococcus aureus 


2243 


SI Ml 000002 1C04 


Staphylococcus aureus 


2244 


SI Ml 000002 1C05 


Staphylococcus aureus 


2245 


S1M10000021C07 


Staphylococcus aureus 


2246 


S1M1 000002 1C08 


Staphylococcus aureus 


2247 


S1M10000021C10 


Staphylococcus aureus 


2248 


S1M10000021C11 


Staphylococcus aureus 


2249 


S1M10000021C12 


Staphylococcus aureus 


2250 


S1M10000021D01 


Staphylococcus aureus 


2251 


S1M10000021D03 


Staphylococcus aureus 


2252 


S1M1 000002 1D04 


Staphylococcus aureus 


2253 


S1M10000021D06 


Staphylococcus aureus 


2254 


S1M1 000002 1D09 


Staphylococcus aureus 


2255 


S1M10000021D10 


Staphylococcus aureus 


2256 


S1M10000021E01 


Staphylococcus aureus 


2257 


S1M10000021E02 


Staphylococcus aureus 


2258 


S1M10000021E03 


Staphylococcus aureus 


2259 


S1M10000021E05 


Staphylococcus aureus 


2260 


S1M10000021E06 


Staphylococcus aureus 
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2261 


S 1 Ml 000002 1E09 


Staphylococcus aureus 


2262 


S1M10000021E12 


Staphylococcus aureus 


2263 


S 1 Ml 000002 1F02 


Staphylococcus aureus 


2264 


S1M10000021F04 


Staphylococcus aureus 


2265 


S1M10000021F05 


Staphylococcus aureus 


2266 


SI Ml 000002 1F06 


Staphylococcus aurezis 


2267 


S1M10000021F07 


Staphylococcus aureus 


2268 


S1M10000021F09 


Staphylococcus aureus 


2269 


S1M10000021F11 


Staphylococcus aureus 


2270 


S1M10000021G01 


Staphylococcus aureus 


2271 


S1M1 000002 1G03 


Staphylococcus aureus 


2272 


S1M1 000002 1G08 


Staphylococcus aureus 


2273 


S1M10000021H04 


Staphylococcus aureus 


2274 


S1M10000021H05 


Staphylococcus aureus 


2275 


S1M1 000002 1H07 


Staphylococcus aureus 


2276 


S1M10000021H08 


Staphylococcus aureus 


2277 


S1M10000021H11 


Staphylococcus aureus 


2278 


S 1 M 1 0000022A02 


Staphylococcus aureus 


2279 


S1M10000022A03 


Staphylococcus aureus 


2280 


S1M10000022A05 


Staphylococcus aureus 


2281 


S 1 M 1 0000022 AO 8 


Staphylococcus aureus 


2282 


S1M10000022A09 


Staphylococcus aureus 


2283 


S1M10000022A12 


Staphylococcus aureus 


2284 


S 1M 1 0000022B02 


LJUAJ-sl IY I l/t LVO \s Wij iAvtf wuh) 


2285 


S 1 M 1 0000022B03 


Stnnh\?] nmcni^t mirpiiK 


2286 


S1M10000022B05 


Staphylococcus aureus 


2287 


S1M10000022B06 


Staphylococcus aureus 


2288 


S1M10000022B08 


Staphylococcus aureus 


2289 


S1M10000022B09 


Staphylococcus aureus 


2290 


S1M10000022B10 


Staphylococcus aureus 


2291 


S1M10000022B11 


Staphylococcus aureus 


2292 


S1M10000022B12 


Staphylococcus aureus 


2293 


S1M10000022C02 


Staphylococcus aureus 


2294 


S1M10000022C03 


Staphylococcus aureus 


2295 


S1M10000022C04 


Staphylococcus aureus 


2296 


S1M10000022C06 


Staphylococcus aureus 


2297 


S1M10000022C07 


Staphylococcus aureus 


2298 


S1M10000022C08 


Staphylococcus aureus 


2299 


S1M10000022C11 


Staphylococcus aureus 


2300 


S1M10000022D03 


Staphylococcus aureus 


2301 


S1M10000022D05 


Staphylococcus aureus 


2302 


S1M10000022D06 


Staphylococcus aureus 


2303 


S1M10000022D07 


Staphylococcus aureus 


2304 


S1M10000022D08 


Staphylococcus aureus 


2305 


S1M10000022D09 


Staphylococcus aureus 


2306 


S1M10000022D11 


Staphylococcus aureus 


2307 


S1M10000022E01 


Staphylococcus aureus 


2308 


S1M10000022E03 


Staphylococcus aureus 


2309 


S1M10000022E05 


Staphylococcus aureus 
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2310 


S1M10000022E09 


Staphylococcus auveus 


2311 


S 1 M 1 0000022F04 


Staphylococcus auveus 


2312 


S1M10000022F06 




2313 


S1M10000022F07 


Staphylococcus auveus 


23 14 


S1M10000022F08 


Staphylococcus auveus 


2315 


S1M10000022F1 1 


SttmhvlocnccuK mireii^i 


2316 


S1M10000022G03 


Staphylococcus auveus 


2317 


S 1 M 1 0000022G04 


Staphylococcus auveus 


2318 


S 1M1 0000022G07 


Staphylococcus auveus 


2319 


S1M10000022G08 


Staphylococcus auveus 


2320 


S1M10000022G12 


Staphylococcus auv&us 


2321 


S1M10000022H03 


Staphylococcus auveus 


2322 


S1M10000022H05 


Staphylococcus auv&us 


2323 


S 1 M 1 0000022H06 


Staphylococcus auv&us 


2324 


S 1M1 0000022H07 


Staphylococcus auv&us 


2325 


S1M10000022H08 


>J>i tAfJ r i^y* tyO t-< Hi5 LI LI I OASi 


2326 


S 1 M 1 0000022H 1 1 




2327 


S1M10000023A05 


Staphylococcus auv&us 


2328 


S1M10000023A09 


St/jnJrvl/vnrt^vx /rtjrew? 


2329 


S1M10000023A11 




2330 


S1M10000023A12 




2331 


S 1M 1 0000023B0 1 




2332 


S 1 M 1 0000023B03 


Staphylococcus auv&us 


2333 


S1M1 0000023B07 


ijiujjrtj/ii/istjL.isi*a uurctu 


2334 


S 1 Ml 0000023B08 


,^rtr)/n>//i^/i/ 1 / , ws frtrreyiiti 
utujj ny tuis un. hj uwciu 


2335 


S 1 M 1 0000023B09 




2336 


S1M10000023B10 


St/mhvlnonmj? nitve>uK 


2337 


S1M10000023B11 


Staphylococcus auv&us 


2338 


S1M10000023B12 


Staphylococcus auv&us 


2339 


SI Ml 0000023 C02 


Staphylococcus auv&us 


2340 


S1M10000023C10 


Staphylococcus auv&us 


2341 


S1M10000023C11 


Staphylococcus auv&us 


2342 


S1M10000023C12 


Staphylococcus auv&us 


2343 


S1M10000023D01 


Staphylococcus auv&us 


2344 


S1M10000023D03 


Staphylococcus auv&us 


2345 


S1M10000023D04 


Staphylococcus auv&us 


2346 


S 1 M 1 0000023D07 


Staphylococcus auv&us 


2347 


S1M10000023D08 


Staphylococcus auv&us 


2348 


S1M10000023D09 


Staphylococcus auv&us 


2349 


S1M10000023D10 


Staphylococcus auv&us 


2350 


S1M10000023D12 


StanhvlnrrifTii? /ittvfuv 

LjliAJ-St l_yL IJL, \s lAVtr &t*t> 


2351 


S1M10000023E01 


Staphylococcus auv&us 


2352 


S1M10000023E04 


Staphylococcus auv&us 


2353 


S 1 M 1 0000023E07 


Staphylococcus auv&us 


2354 


S1M10000023E10 


Stapliylococcus auveus 


2355 


S1M10000023E11 - 


Staphylococcus auveus 


2356 


S1M10000023F04 


Stapliylococcus auveus 


2357 


S1M10000023F07 


Stapltylococcus auveus 


2358 


S1M10000023F08 


Staphylococcus auveus 
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2359 


S1M10000023F10 


Staphylococcus aureus 


2360 


S1M10000023F1 1 


Staphylococcus aureus 


2361 


S1M10000023F12 


Staphylococcus aureus 


2362 


S1M10000023G02 


Staphylococcus aureus 


2363 


S1M10000023G03 


Staphylococcus aureus 


2364 


S 1 Ml 0000023G06 


Staphylococcus aureus 


2365 


S1M10000023G07 


Staphylococcus aureus 


2366 


S1M10000023G08 


Staphylococcus aureus 


2367 


S 1 M 1 0000023 G09 


Staphylococcus aureus 


2368 


S1M10000023G11 


Staphylococcus aureus 


2369 


S 1M1 0000023H02 


Staphylococcus aureus 


2370 


S1M10000023H06 


Staphylococcus aureus 


2371 


S1M10000023H07 


Staphylococcus aureus 


2372 


S1M10000023H09 


Staphylococcus aureus 


2373 


S 1M10000023H10 


Stsinhvlnmrt*?!? nurpu c 

O t lAjJ i ty 1 V/l/ VCL- HO LiLtf WHi> 


2374 


S 1 M 1 0000024 A02 


SfnnhvlfWfWfim siMrPUV 

i-JlUJJt ly i t/t/L/L'UMj {Alii C£Si> 


2375 


S 1 M 1 0000024 A04 


Staphylococcus aureus 


2376 


SI Ml 0000024 A07 


£lirtnfo\)] nrnrftiv mifotiv 


2377 


S 1 M 1 0000024 A08 


Stnrthvl nrnfrut /hivpuv 


2378 


S 1 M 1 0000024A 1 1 


Stnnhvl omenta rtiirpitK 


2379 


S 1 M 1 0000024B05 


Sit n nmrTUK /jur/yvv 

£S I i y l L/L' C/O O i-UJ tli'tf C^ltnJ 


2380 


S1M10000024B06 


Strtnri'Wi f\r*nf*f*iis! /iMrpj/v 
\OH-ifjiiy t c/C' cc (_< act l4i*r &t4o 


2381 


S 1 M 1 0000024B0 8 


Staphylococcus aureus 


2382 


S 1 M 1 0000024R09 


Sit s*tY\l'r\)t t~\f*/~*T i c snjr&i/v 

\JiL<A^/liy l CLtv'LL Lcllf tZMA 


2383 


S 1M 1 0000024B 1 0 


Ftt/rnVrwl nfnrfii? rnir&ni 


2384 


S1M10000024C02 


Staphylococcus aureus 


2385 


S 1 M 1 0000024C04 


Stcmlrolricnccn^t aiirpiiv 


2386 


S 1 M 1 0000024C07 


Staphylococcus aureus 


2387 


S 1 M 1 0000024D02 


Staphylococcus aureus 


2388 


S 1 M 1 0000024D03 




2389 


S1M10000024D10 


Staphylococcus aureus 


2390 


S 1 M 1 0000024D 1 1 


Staphylococcus aureus 


2391 


S1M10000024E03 1 


Staphylococcus aureus 


2392 


S 1 M 1 0000024E05 


Staphylococcus aureus 


2393 


S1M10000024E06 i 


Staphylococcus aureus 


2394 


S 1 M 1 0 000024E07 


Staphylococcus aureus 


2395 


S1M10000024E08 


Staphylococcus aureus 


2396 


S 1 M 1 0000024F02 


Staphylococcus aureus 


2397 


S 1 M 1 00 00024F03 


Staphylococcus aureus 


2398 


S1M10000024F05 


Staphylococcus aureus 


2399 


S1M10000024F08 


Staphylococcus aureus 


2400 


S1M10000024F10 


Staphylococcus aureus 


2401 


S1M10000024G05 


Staphylococcus aureus 


2402 


S 1 M 1 0000024G06 


Staphylococcus aureus 


2403 


S1M10000024G07 


Staphylococcus aureus 


2404 


S1M10000024G08 


Staphylococcus aureus 


2405 


S1M10000024G10 


Staphylococcus aureus 


2406 


S1M10000024G12 


Staphylococcus aureus 


2407 


S1M10000024H02 


Staphylococcus aureus 
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2408 


S1M10000024H04 


Staphylococcus aureus 


2409 


S1M10000024H07 


Staphylococcus aureus 


2410 


S1M10000024H08 


Staphylococcus aureus 


2411 


S1M10000025A03 


Staphylococcus aureus 


2412 


S1M10000025A08 


Staphylococcus aureus 


2413 


S1M10000025A09 


Staphylococcus aureus 


2414 


S1M10000025A10 


Staphylococcus aureus 


2415 


S1M10000025B01 


Staphylococcus aureus 


2416 


S1M10000025B02 


Staphylococcus aureus 


2417 


S1M10000025B03 


Staphylococcus aureus 


2418 


S1M10000025B05 


Staphylococcus aureus 


2419 


S1M10000025B06 


Staphylococcus aureus 


2420 


S1M10000025B09 


Staphylococcus aureus 


2421 


S1M10000025B12 


Staphylococcus aureus 


2422 


S1M10000025C01 


Staphylococcus aureus 


2423 


S1M10000025C03 


Staphylococcus aureus 


2424 


S1M10000025C05 


Staphylococcus aureus 


2425 


S 1M10000025C09 


Staphylococcus aureus 


2426 


S1M10000025C10 


Staphylococcus aureus 


2427 


S1M10000025C11 


Staphylococcus aureus 


2428 


S1M10000025D01 


Staphylococcus aureus 


2429 


S1M10000025D03 


iOLiAfJriyiiS< m *\JL*{* ltd LlHf pUd 


2430 


S1M10000025D04 


Staphylococcus aureus 


2431 


S1M10000025D06 




2432 


S1M10000025D08 




2433 


S1M10000025D09 


Staphylococcus aureus 


2434 


S1M10000025D10 


Staphylococcus aureus 


2435 


S1M10000025E01 


Staphylococcus aureus 


2436 


S1M10000025E04 


Staphylococcus aureus 


2437 


S1M10000025E09 


Staphylococcus aureus 


2438 


S1M10000025E11 


Staphylococcus aureus 


2439 


S1M10000025F03 


Staphylococcus aureus 


2440 


S1M10000025F05 


Staphylococcus aureus 


2441 


S1M10000025F08 


Staphylococcus aureus 


2442 


S1M10000025F09 


Staphylococcus aureus 


2443 


S1M10000025F10 


Staphylococcus aureus 


2444 


SIM10000025F12 


Staphylococcus aureus 


2445 


S1M10000025G04 


Staphylococcus aureus 


2446 


S1M10000025G06 


Staphylococcus aureus 


2447 


S1M10000025G10 


Staphylococcus aureus 


2448 


S1M10000025H05 


Staphylococcus aureus 


2449 


S1M10000025H06 


Staphylococcus aureus 


2450 


S1M10000025H07 


Staphylococcus aureus 


2451 


S1M10000025H10 


Staphylococcus aureus 


2452 


S1M10000026A02 


Staphylococcus aureus 


2453 


S1M10000026A04 


Staphylococcus aureus 


2454 


S1M10000026A05 


Staphylococcus aureus 


2455 


S1M10000026A06 


Staphylococcus aureus 


2456 


S1M10000026A07 


Staphylococcus aureus 
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2457 


S1M10000026A08 


Staphylococcus aureus 


2458 


S1M10000026A09 


Staphylococcus aureus 


2459 


S 1 M 1 0000026A 1 0 


Staphylococcus aureus 


2460 


S1M10000026A11 


Staphylococcus aureus 


2461 


S1M10000026B02 


Staphylococcus aureus 


2462 


S1M10000026B03 


Staphylococcus aureus 


2463 


S1M10000026B05 


Staphylococcus aureus 


2464 


S1M10000026B06 


Staphylococcus aureus 


2465 


S1M10000026B07 


Staphylococcus aureus 


2466 


S1M10000026B10 


Staphylococcus aureus 


2467 


S1M10000026B11 


Staphylococcus aureus 


2468 


S1MI0000026B12 


Staphylococcus aureus 


2469 


S1M10000026C01 


Staphylococcus aureus 


2470 


S1M10000026C06 


Staphylococcus aureus 


2471 


S1M10000026C07 


Staphylococcus aureus 


2472 


S1M10000026C08 


Staphylococcus aureus 


2473 


S1M10000026C1 1 


Staphylococcus aureus 


2474 


S 1 M 1 0000026C 12 


Staphylococcus aureus 


2475 


S 1 M 1 0000026D04 


Staphylococcus aureus 


2476 


S1M10000026D05 


Staphylococcus aureus 


2477 


S1M10000026D06 


Staphylococcus aureus 


2478 


S1M10000026D07 


Staphylococcus aureus 


2479 


S1M10000026D08 


Staphylococcus aureus 


2480 


S 1M 1 0000026D 1 0 


Staphylococcus aureus 


2481 


S1M10000026D12 


Stfrnhv] nc ocru\ ouvphk 


2482 


S 1M 1 0000026EO 1 


Staphylococcus aureus 


2483 


S 1 Ml 0000026E07 


Staphylococcus aureus 


2484 


S1M10000026E09 


Staphylococcus aureus 


2485 


S1M10000026E10 


Staphylococcus aureus 


2486 


S1M10000026E11 


Staphylococcus aureus 


2487 


S1M10000026E12 


Staphylococcus aureus 


2488 


S1M10000026F01 


Staphylococcus aureus 


2489 


S1M10000026F03 


Staphylococcus aureus 


2490 


S1M10000026F04 


Staphylococcus aureus 


2491 


S1M10000026F05 


Staphylococcus aureus 


2492 


S1M10000026F06 


Staphylococcus aureus 


2493 


S1M10000026F07 


Staphylococcus aureus 


2494 


S1M10000026F08 


Staphylococcus aureus 


2495 


S1M10000026F09 


Staphylococcus aureus 


2496 


S1M10000026F10 


Staphylococcus aureus 


2497 


S1M10000026F11 


Staphylococcus aureus 


2498 


S1M10000026F12 


Staphylococcus aureus 


2499 


S1M10000026G01 


Staphylococcus aureus 


2500 


S1M10000026G03 ( 


Staphylococcus aureus 


2501 


S1M10000026G04 


Staphylococcus aureus 


2502 


S1M10000026G05 


Staphylococcus aureus 


2503 


S1M10000026G06 


Staphylococcus aureus 


2504 


S1M10000026G07 


Staphylococcus aureus 


2505 


S1M10000026G09 


Staphylococcus aureus 
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2506 


S1M10000026G10 


Staphylococcus aureus 


2507 


S1M10000026G12 


Staphylococcus aureus 


2508 


S1M10000026H01 


Staphylococcus aureus 


2509 


S 1M1 0000026H02 


Staphylococcus aureus 


2510 


S1M10000026H03 


Staphylococcus aureus 


2511 


S1M10000026H04 


Staphylococcus aureus 


2512 


S1M10000026H05 


Staphylococcus aureus 


2513 


S1M10000026H07 


Staphylococcus aureus 


2514 


S1M10000026H09 


Staphylococcus aureus 


2515 


S1M10000026H10 


Staphylococcus aureus 


2516 


SI Ml 0000027 A04 


Staphylococcus aureus 


2517 


S 1 M 1 0000027 AOS 


Staphylococcus aureus 


2518 


S1M10000027A08 


Staphylococcus aureus 


2519 


S1M10000027A11 


Staphylococcus aureus 


2520 


S1M10000027B04 


Staphylococcus aureus 


2521 


S1M10000027B06 


Staphylococcus aureus 


2522 


S 1 M 1 0000027B07 


Staphylococcus aureus 


2523 


S1M10000027B08 


Staphylococcus aureus 


2524 


SI Ml 000002 7B09 


Staphylococcus aureus 


2525 


S1M10000027B11 


Staphylococcus aureus 


2526 


S1M10000027C02 


Staphylococcus aureus 


2527 


S 1 M 1 0000027C04 


Staphylococcus aureus 


2528 


S1M10000027C05 


Staphylococcus aureus 


2529 


S 1 M 1 0000027C06 


Staphylococcus aureus 


2530 


S1M10000027C08 


Stnrjhvi ^ncncciiK mirpiiK 


2531 


S 1 M 1 0000027C09 


Staphylococcus aureus 


2532 


S1M10000027D02 


Staphylococcus aureus 


2533 


S1M10000027D03 


Staphylococcus aureus 


2534 


S1M10000027D05 


Staphylococcus aureus 


2535 


S 1 M 1 0000027D06 


Staphylococcus aureus 


2536 


S1M10000027D08 


Staphylococcus aureus 


2537 


S1M10000027D09 


Staphylococcus aureus 


2538 


S1M10000027D10 


Staphylococcus aureus 


2539 


S1M10000027D11 


Staphylococcus aureus 


2540 


S1M10000027E05 1 


Staphylococcus aureus 


2541 


S1M10000027E06 


Staphylococcus aureus 


2542 


S1M10000027E07 


Staphylococcus aureus 


2543 


S1M10000027E08 


Staphylococcus aureus 


2544 


S1M10000027E09 


Staphylococcus aureus 


2545 


S1M10000027E11 


Staphylococcus aureus 


2546 


S1M10000027F01 


Staphylococcus aureus 


2547 


S1M10000027F02 


Staphylococcus aureus 


2548 


S1M10000027F05 


Staphylococcus aureus 


2549 


S1M10000027F06 


Staphylococcus aureus 


2550 


S1M10000027F08 


Staphylococcus aureus 


2551 


S1M10000027F09 


Staphylococcus aureus 


2552 


S1M10000027G03 


Staphylococcus aureus 


2553 


S1M10000027G04 


Staphylococcus aureus 


2554 


S1M10000027G05 


Staphylococcus aureus 
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2555 


S1M10000027G06 


Staphylococcus aureus 


2556 


S1M10000027G07 


Staphylococcus aureus 


2557 


S1M10000027G09 


LJiC*£/ , /IJ'fc L/C L/CC- **(> i-U [if l>MO 


2558 


S1M10000027G11 


Staphylococcus aureus 


2559 


S1M10000027H02 


Stanhvlococcui ntivpiiK 

ui-f-ifjj vy i ccl/cc/i*} Ldn/ c Liij 


2560 


S1M10000027H04 


Starshyf] ncnccuK mirt>ii<t 

L_J £ C4^// 1 yi L/C L/C C i*i> uwrt«i> 


2561 


S1M10000027H05 


Staphylococcus aureus 


2562 


S1M10000027H06 


Staphylococcus aureus 


2563 


S 1M1 0000027H07 


Staphylococcus aureus 


2564 


S1M10000027H08 


Staphylococcus aureus 


2565 


S 1 Ml 0000027H09 


Staphylococcus aureus 


2566 


S1M10000027H10 


Staphylococcus aureus 


2567 


S1M10000027H11 


Staphylococcus aureus 


2568 


S1M10000028A02 


f\tfinh\}l ncnrfii*! mMVOtiv 


2569 


S1M1 000002 8 A04 


Staphylococcus aureus 


2570 


S1M10000028A06 


^JiLijJf iy IKJ\^\JL,{, LIJ LI LI/ C-Uo 


2571 


S1M10000028A08 


F\t/rnfa\)1 nnnfi/^iiv /tufp-tiv 


2572 


S1M10000028B01 


Stanhvl oc orni^t nurpuv 

XJi-Vl£fttyi-\J\^\JK^K^l*^ Villi L-iYO 


2573 


S 1 M 1 0000028B02 


Stfinhvl/tffir'r'ijs! nurpnv 

UlMfJrtyHJf-ls(^t w -l€J HW C«o 


2574 


S 1 M 1 0000028B03 


Sitnrtl7\)l nrfitT'ijt; /njr/>itv 

iJlCAJL/fiylL/^Mlyl^UHtj LACtf C-ifii 


2575 


S 1 M 1 0000028B04 


k-j t Lijy f t yiyJU' L/cc CAttf c £<i> 


2576 


S 1 M 1 0000028B05 


CJ t Li^Jfiyi L/C L/C c £ i j LAUI *£*U?i 


2577 


S 1 M 1 0000028B06 


Staphylococcus aureus 


2578 


S1M10000028B08 


LJl(,*Jjrl yl IVc L/C C WJ ui« eiu 


2579 


SI Ml 0000028B09 


Stfsmhuf/'i/TiS'/'iif! sti tfoii v 


2580 


S1M10000028C02 


l-Jl \A£s 1 1 y 1 L/C CC C 4<*J LiL-tf tHj 


2581 


S1M10000028C04 


Stfinhy/lnmrrw m/ff>u s 

UlLAL/F I yl L/C L/CC ttL> Uur CMO 


2582 


S 1 M 1 0000028C05 


Sltrtnh'i>tt~iff~>/Tij<! /iuvphv 


2583 


S1M10000028C06 


Staphylococcus aureus 


2584 


S1M10000028C08 


Sttinhvlncnrcu*: fnifpn^ 

CJt \A£J t tyl L/C L/C C Hi) iAl\f C t-IJ 


2585 


SI Ml 000002 8D03 


Staphylococcus aureus 


2586 


S 1 M 1 000002 8D04 


LJMAfJr £ yi L/C- L/C C MO l4Hr L-£fii 


2587 


S 1 M 1 000002 8D06 


Staphylococcus aureus 


2588 


S 1M10000028D07 


l-J l vi^sf I- t L/C L/CC Hj iAHr c£tj 


2589 


S1M10000028D08 


Staphylococcus aureus 


2590 


S1M10000028D09 


Staphylococcus aureus 


2591 


S1M10000028E01 


Staphylococcus aureus 


2592 


S1M10000028E03 


Staphylococcus aureus 


2593 


S1M10000028E08 


Stciphylococcus aureus 


2594 


S1M10000028F01 


Staphylococcus aureus 


2595 


S1M1 000002 8F03 


Staphylococcus aureus 


2596 


S1M10000028F04 


Staphylococcus aureus 


2597 


S1M10000028F05 


Staphylococcus aureus 


2598 


S1M10000028F06 


Staphylococcus aureus 


2599 


S1M10000028F07 


Staphylococcus aureus 


2600 


S1M10000028G01 


Staphylococcus aureus 


2601 


S1M10000028G02 


Staphylococcus aureus 


2602 


S1M10000028G03 


Staphylococcus aureus 


2603 


S1M10000028G04 


Staphylococcus aureus 



-349- 



WO 01/70955 TABLE IA PCT/US01/09180 



SeqID 


Clone name 


Organism 


2604 


S1M10000028G05 


Staphylococcus aureus 


2605 


S1M10000028G06 


Staphylococcus aur&us 


2606 


S1M10000028G08 


Sf/rnhvlnrrinfivv /rur^uv 


2607 


S1M10000028H03 


Staphylococcus aureus 


2608 


S1M10000028H04 


Staphylococcus aureus 


2609 


S1M10000028H05 


StanhvlacocaiK avt'puv 


2610 


S1M10000029A02 


Staphylococcus aureus 


2611 


S 1 M 1 0000029A04 


Staphylococcus aureus 


2612 


S1M10000029A09 


Staphylococcus aureus 


2613 


S1M10000029A10 


Staphylococcus aureus 


2614 


S1M10000029A11 


Staphylococcus aureus 


2615 


S1M10000029A12 


Staphylococcus aureus 


2616 


S 1M 1 0000029B02 


Stnnfa\}i '/v riffim nruppiiv 


2617 


S 1 M 1 0000029B03 


Staphylococcus aureus 


2618 


S1M10000029B04 




2619 


S 1 M 1 0000029B05 


KJlL-ifJliJ l L/l^C/C'C Li J LI 14/ MS 


2620 


SIM 1 000002 9B06 


LJ£ <A£/fljrt L/Lr L/Lf O trO ClUf CT £f J 


2621 


S1M10000029B08 




2622 


S1M10000029B10 


Stf2r>hvlfn*nmi*i miTt>u^ 


2623 


S 1 M 1 0000029C02 




2624 


S1M10000029C03 


f\tnnln}l fio nr*r"ti*i mivouv 

KJltAfsf ytl/UCl/O IU LIU I C t-lij 


2625 


S1M10000029C05 


SftsinlvxH fif*rif*f^uv n7it*e*iiv 


2626 


S 1 M 1 0000029C07 


Staphylococcus aureus 


2627 


S1M10000029C09 


IJllAJJltyi UL,tSL-L, UJ LAW BMJ 


2628 


S1M10000029C10 


UlLl^JfiyiUL.tJLrl^U.A nut KMJ 


2629 


S1M10000029C12 


Sf/yn}ivf/~>f , r>ff , ijv /lurtfi/v 

UlL&jJr ijrlU%*Us*lrW& Citif Cpffi) 


2630 


S1M1 000002 9D02 


Sttinfovl nrnrfij ? /tutpii^ 

o tt-if-sr i y i (jl, L/C- wj uwi tiw 


2631 


S1M10000029D05 


Staphylococcus aureus 


2632 


S1M10000029D09 


Staphylococcus aureus 


2633 


S1M10000029D10 


Stanhvlncncrux /iuypiis 


2634 


SIMI0000029D12 


Staphylococcus aureus 


2635 


S 1 M 1 000002 9E02 


Staphylococcus aureus 


2636 


S 1 Ml 0000029E05 


Staphylococcus aureus 


2637 


S1M10000029E10 


Staphylococcus aureus 


2638 


S1M10000029E11 


Staphylococcus aureus 


2639 


S1M10000029F01 


Staphylococcus aureus 


2640 


S1M10000029F02 


Staphylococcus aureus 


2641 


S1M10000029F04 


Staphylococcus aureus 


2642 


S1M10000029F09 


Staphylococcus aureus 


2643 


S1M10000029F10 


Staphylococcus aureus 


2644 


S1M10000029F11 


Staphylococcus aureus 


2645 


S1M10000029F12 


Staphylococcus aureus 


2646 


S1M10000029G01 


Staphylococcus aureus 


2647 


S1M10000029G02 


Staphylococcus aureus 


2648 


S1M10000029G03 


Staphylococcus aureus 


2649 


S1M10000029G05 


Staphylococcus aureus 


2650 


S1M10000029G07 


Staphylococcus aureus 


2651 


S1M10000029G08 


Staphylococcus aureus 


2652 


S1M10000029G12 


Staphylococcus aureus 
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2653 


S 1M1 0000029HO 1 


O £ HlJfiyi L/C (VOttfi) W W/ tZllo 


2654 


S 1 M 1 000002 9H05 


Staphylococcus aureus 


2655 


SI Ml 0000029H06 




2656 


S1M10000029H08 


Staphylococcus aureus 


2657 


S 1M 1 0000029H09 


LJi \AjJ i ly I L/C L/CC t{k> Hill XZ-LICi 


2658 


S1M10000029H1 0 

11VXX uVwyiyll 1 \J 


U t Up/ iyil/Lt/LLMO LMi t££4& 


2659 


S1M1 000003 0A02 


Staphylococcus aureus 


2660 


S1M10000030A05 


Ui y.4f-/ 1 1 y V L/C L/C C tf >3 UU/CHi> 


2661 


SIM10000030A09 


Staphylococcus aureus 


2662 


S1M10000030A10 


Staphylococcus aureus 


2663 


S1M10000030A11 


Staphylococcias aureus 


2664 


S1M10000030B02 


Staphylococcus aureus 


2665 


S1M1 n000030R(l'S 

O JL IV J. X \J\J\J\J\jJ\JmJ\J*J 


ijt wc'/7^/(c'cl/cc«4} ctu/euj 


2666 


S1M10000030R07 


\3l\AjJfiyi\JK'\J\*\*tl\} LtliltZliJ 


2667 


S 1 M 1 0000030R09 


S\t f 1 flirt)! f\f ftf'f'i t c /yur&iiv 
LjlHJsr iy £C/C( /CC £Yii UZfi cuj 


2668 


S1M10000030C02 


•JlL*y//<y ff/C L/CC £*i> iAHl K Wii 


2669 


S T M 1 0fiflflfl'^OC'O^ 


&lLt^tiyi(JL.lJL>L-l*& CfUttSUA 


2670 


simi nooon^ocnd 


iJlLlfJriyt<Jt*Ul*L-Mt!> UUf CHa 


2671 




CVr>r>/7i : f sis* si/^fuv S11 1 rcj7 i \j 


2672 


SI Ml OOOOO^OCOR 


S\t fl T7 ; //"j/" 1 ✓i/"/" 7 / r fit iv c?i 1 1* 

LJ ILXjJt iy l iJL> l/i-- L' Lljl LiMftZKJ, 


2673 


SI M1 0OD0O3OCO9 


SitfiTyVi\il rw^nnfjiv jyijr&ijv 

Ljm ijiLJr tyt L/C L/CC tli> LtlAl CHi» 


2674 


si mi oonon^opi o 


Staphylococcus aureus 


2675 


S 1 M 1 0000030P 1 ? 


(\//~tt~) /jt ; 1 r~\f* /"if* r*7 1 c m iv& i / r 
OiLiyy/fA'ti/cc'CC uw €5Wi> 


2676 


si mi noonn^onni 


oiuptjyi(jL,cfccu& uuraii^ 


2677 


si mi nonofnono? 


\Jl(Ayfiyi\Jl*<Jt*i^U.& UUf fZUA 


2678 


SI Ml 0000030D03 

O 1 IVX X v v v Uv J vl/V J 


kJlL4f'ffytUL-(Jt r .<r ltJt {A til t>wo 


2679 


s i mi onnnn^nnos 


OlUpnyf-UL-OL-CttA Uur&lib 


2680 


si mi noooo^onnfi 

O X IVX 1 UVvUvJvX/UU 


d£ \AjJftyi L/C L/CC ilk) Lltlf t£fi3 


2681 


S1M1 0000030D07 


Staphylococcus aureus 


2682 


s 1 mi nooftfnono9 


L?i (AfJltyL L/C OLL Uu/cUi) 


2683 


S1M10000030D10 


CV/tt ri /;i '/r)o^>r^/^7/c ftlirtftlf! 
iJfli^J s r iy l L/C L/CC £*i3 L*£*/C6(i> 


2684 




ijitijjiiyifji^KjL-t^fAa nut ana 


2685 


S1M10000030E02 


tyi-Ui* (/ttili LiiASK-Hd 


2686 


S1M10000030F06 

O X IVX 1 W WV»J vJjVv 


Sit /inli\)l t~>f tutu v miW7i<; 

\J>LKAfJtiybKjy~WKsi~-ll?} 14141 & UiO 


2687 


S1M10000030E07 


Staphylococcus aureus 


2688 


S1M10000030E11 


Staphylococcus aureus 


2689 


S1M10000030E12 


Staphylococcus aureus 


2690 


S1M10000030F01 


tJ/LLtyi tyL L/C L/CC Wa3 (AUi tZ- LtJ 


2691 


S1M10000030F07 


Staphylococcus aureus 


2692 


S1M10000030F08 


Staphylococcus aureus 


2693 


S1M10000030F09 


Stnnhvl nencevv /juyfuv 

LJLLllJrfyi L/CL/CC l-CJ iAl.ir L> W J 


2694 


SIM 1000003 OF 10 


Staphylococcus aureus 


2695 


S1M1 0000030G03 


LJt {.ifjriyi L/C L/C C pt.> Lit€r tZcto 


2696 


S 1M1 0000030G05 


Staphylococcus aureus 


2697 


S1M1 000003 0G07 


Staphylococcus aureus 


2698 


S1M10000030G08 


Staphylococcus aureus 


2699 


S1M10000030G09 


Staphylococcus aureus 


2700 


S1M10000030G10 


Staphylococcus aureus 


2701 


S1M10000030G11 


Staphylococcus aureus 
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2702 


S1M10000030G12 


Staphylococcus aureus 


2703 


S1M10000030H01 


Staphylococcus aureus 


2704 


S1M1000003 0H02 


Staphylococcus aureus 


2705 


S1M10000030H03 


Staphylococcus aureus 


2706 


S1M10000030H05 


Staphylococcus aureus 


2707 


S1M10000030H07 


Staphylococcus aureus 


2708 


S1M10000030H09 


Staphylococcus aureus 


2709 


S1M1000003 1A03 


Staphylococcus aureus 


2710 


S1M10000031A08 


Staphylococcus aureus 


2711 


S1M10000031A10 


Staphylococcus aureus 


2712 


S1M10000031B01 


Staphylococcus aureus 


2713 


S1M10000031B02 


Staphylococcus aureus 


2714 


S1M10000031B04 


Staphylococcus aureus 


2715 


S1M1000003 1B11 


Staphylococcus aureus 


2716 


S1M10000031B12 


Staphylococcus aureus 


2717 


S1M1 000003 1C04 


Staphylococcus aureus 


2718 


S 1 Ml 000003 1C07 


Staphylococcus aureus 


2719 


S 1 M 1 000003 1 C09 


Staphylococcus aureus 


2720 


S1M10000031C11 


Staphylococcus aureus 


2721 


S1M10000031D06 


Staphylococcus aureus 


2722 


S1M1 000003 1D07 


Staphylococcus aureus 


2723 


S1M10000031D08 


Staphylococcus aureus 


2724 


S 1 M 1 000003 1 D09 


Staphylococcus aureus 


2725 


S 1M1 000003 1E02 


Staphylococcus aureus 


2726 


S1M1 000003 1E03 


Stnrthvlncnrctl , i m/r&TJv 

lJl%AJJIiyt-\J\^\J\*^\Ati Lilt/ C mj 


2727 


S 1 Ml 000003 1E04 


Staphylococcus aureus 


2728 


S1M1 000003 1E07 


Staphylococcus aureus 


2729 


S1M10000031E08 


Staphylococcus aureus 


2730 


S1M10000031E10 


Staphylococcus aureus 


2731 


S1M10000031E12 


Staphylococcus aureus 


2732 


S 1M1 000003 1F02 


Staphylococcus aureus 


2733 


S1M10000031F03 


Staphylococcus aureus 


2734 


S1M10000031F04 f 


Staphylococcus aureus 


2735 


S1M10000031F05 


Staphylococcus aureus 


2736 


S1M10000031F08 


Staphylococcus aureus 


2737 


S1M10000031F10 


Staphylococcus aureus 


2738 


S1M10000031F11 


Staphylococcus aureus 


2739 


S1M10000031F12 


Staphylococcus aureus 


2740 


S1M10000031G02 


Staphylococcus aureus 


2741 


S 1M1 000003 1G03 


Staphylococcus aureus 


2742 


S1M10000031G04 


Staphylococcus aureus 


2743 


S1M10000031G06 


Staphylococcus aureus 


2744 


S1M1 000003 1G09 


Staphylococcus aureus 


2745 


S1M10000031G10 


Staphylococcus aureus 


2746 


S1M10000031G11 


Staphylococcus aureus 


2747 


S1M10000031H01 


Staphylococcus aureus 


2748 


S1M10000031H02 


Staphylococcus aureus 


2749 


S1M10000031H06 


Staphylococcus aureus 


2750 


S1M10000031H09 


Staphylococcus aureus 
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2751 


S1M1000003 1H11 


Staphylococcus aureus 


2752 


S1M10000032A03 


Staphylococcus aureus 


2753 


S1M10000032A05 


Staphylococcus aureus 


2754 


S1M10000032A06 


Staphylococcus aureus 


2755 


S1M10000032A07 


Staphylococcus aureus 


2756 


S1MI 0000032 A08 


Staphylococcus aureus 


2757 


S1M10000032A10 


Staphylococcus aureus 


2758 


S1M10000032B01 


Staphylococcus aureus 


2759 


S1M10000032B05 


Staphylococcus aureus j 


2760 


S1M10000032B07 


Staphylococcus aureus 


2761 


S1M10000032B08 


Staphylococcus aureus 


2762 


S1M10000032B11 


Staphylococcus aureus 


2763 


S1M10000032B12 


Staphylococcus aureus 


2764 


S1M10000032C01 


Staphylococcus aureus 


2765 


S1M10000032C03 


Staphylococcus aureus 


2766 


S1M10000032C04 


Staphylococcus aureus 


2767 


S1M10000032C05 


Staphylococcus aureus 


2768 


S 1 M 1 0000032C09 


Staphylococcus aureus 


2769 


S1M10000032C10 


Staphylococcus aureus 


2770 


S1M10000032C11 


Staphylococcus aureus 


2771 


S1M10000032C12 


Staphylococcus aureus 


2772 


S 1 Ml 000003 2D03 


Staphylococcus aureus 


2773 


S 1 M 1 000003 2D06 


Staphylococcus aureus 


2774 


S 1 M 1 0000032D07 


KJliA£sf( yi Wis C/t-*C- Ho Li Hi CctO 


2775 


S1M10000032D09 


Stnnhvloccicrii*: zinrpnK 

LA It/ IZrlltJ 


2776 


S1M10000032D11 


Staphylococcus aureus 


2777 


S1M1 000003 2E02 


Staphylococcus aureus 


2778 


S1M10000032E03 


Staphylococcus aureus 


2779 


S1M10000032E04 


Staphylococcus aureus 


2780 


S1M10000032E06 


Staphylococcus aureus 


2781 


S1M10000032E08 


Staphylococcus aureus 


2782 


S1M10000032E09 


Stapftylococcus aureus 


2783 


S1M10000032E10 


Staphylococcus aureus 


2784 


S1M10000032E11 


Staphylococcus aureus 


2785 


S1M10000032E12 


Staphylococcus aureus 


2786 


S1M10000032F01 


Staphylococcus aureus 


2787 


S1M10000032F04 


Staphylococcus aureus 


2788 


S1M10000032F05 


Staphylococcus aureus 


2789 


S1M10000032F10 


Staphylococcus aureus 


2790 


S1M10000032F11 


Staphylococcus aureus 


2791 


S1M10000032F12 


Staphylococcus aureus 


2792 


S1M10000032G02 


Staphylococcus aureus 


2793 


S1M10000032G03 


Staphylococcus aureus 


2794 


S1M10000032G04 


Staplxylococcus aureus 


2795 


S1M10000032G06 


Staphylococcus aureus 


2796 


S1M10000032G08 


Staphylococcus aureus 


2797 


S1M10000032G10 


Staphylococcus aureus 


2798 


S1M10000032G12 


Staphylococcus aureus 


2799 


S1M10000032H01 


Staphylococcus aureus 
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2800 


S1M1 000003 2H04 


Staphylococcus aureus 


2801 


S1M10000032H07 


Staphylococcus aureus 


2802 


S1M10000032H09 


Staphylococcus aureus 


2803 


S1M10000032H11 


Staphylococcus aureus 1 


2804 


S1M10000033A02 


Staphylococcus aureus 


2805 


SI Ml 0000033 A07 


Staphylococcus aureus 


2806 


S1M10000033A08 


Staphylococcus aureus 


2807 


S1M10000033A10 


Staphylococcus aureus 


2808 


S1M10000033B02 


Staphylococcus aureus 


2809 


S1M10000033B07 


Staphylococcus aureus 


2810 


S1M10000033B08 


Staphylococcus aureus 


2811 


S1M10000033B11 


Staphylococcus aureus 


2812 


S1M10000033B12 


Staphylococcus aureus 


2813 


S1M10000033C04 


Staphylococcus aureus 


2814 


S1M10000033D02 


Staphylococcus aureus 


2815 


S1M10000033D03 


Staphylococcus aureus 


2816 


S1M10000033D04 


Staphylococcus aureus 


2817 


S1M10000033D05 


Staphylococcus aureus 


2818 


S1M10000033D06 


Staphylococcus aureus 


2819 


S1M10000033D10 


Staphylococcus aureus 


2820 


S1M10000033D12 


Staphylococcus aureus 


2821 


SI Ml 000003 3 E04 


Staphylococcus aureus 


2822 


SIM 1000003 3E 10 


Staphylococcus aureus 


2823 


S1M10000033E12 




2824 


S1M10000033F02 


Si(7nh\?]nc(~icc"n*i nnvaiK 


2825 


S1M1 000003 3F03 


Staphylococcus aureus 


2826 


S1M10000033F06 


Staphylococcus aureus 


2827 


S1M10000033F07 


Staphylococcus aureus 


2828 


S1M10000033F09 


Staphylococcus aureus 


2829 


S1M10000033F11 


Staphylococcus aureus 


2830 


S1M10000033G05 


Staphylococcus aureus 


2831 


S1M10000033G07 


Staphylococcus aureus 


2832 


S1M10000033G09 


Staphylococcus aureus 


2833 


S1M10000033G10 


Staphylococcus aureus 


2834 


S1M10000033G11 


Staphylococcus aureus 


2835 


S1M10000033G12 


Staphylococcus aureus 


2836 


S1M10000033H01 


Staphylococcus aureus 


2837 


S1M10000033H02 


Staphylococcus aureus 


2838 


S1M10000033H03 


Staphylococcus aureus 


2839 


S1M10000033H07 


Staphylococcus aureus 


2840 


S1M10000033H08 


Staphylococcus aureus 


2841 


S1M10000033H09 


Staphylococcus aureus 


2842 


S1M10000033H10 


Staphylococcus aureus 


2843 


S1M10000033H11 


Staphylococcus aureus 


2844 


S1M10000034A02 


Staphylococcus aureus 


2845 


S1M10000034A03 


Staphylococcus aureus 


2846 


S1M10000034A04 


Staphylococcus aureus 


2847 


S1M10000034A05 


Staphylococcus aureus 


2848 


S1M10000034A08 


Staphylococcus aureus 
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2849 


S1M10000034A09 


Staphylococcus aureus 


2850 


S1M10000034A11 


Staphylococcus aureus 


2851 


S1M10000034A12 


Staphylococcus aureus 


2852 


S1M10000034B03 


Staphylococcus aureus 


2853 


S1M10000034B05 


Staphylococcus aureus 


2854 


S1MI0000034B06 


Staphylococcus aureus 


2855 


S1M10000034B07 


Staphylococcus aureus 


2856 


S1M10000034B08 


Staphylococcus aureus 


2857 


S1M10000034B09 


Staphylococcus aureus 


2858 


S1M10000034B10 


Staphylococcus aureus 


2859 


S1M10000034B12 


Staphylococcus aureus 


2860 


S1M10000034C02 


Staphylococcus aureus 


2861 


S1M10000034C06 


Staphylococcus aureus 


2862 


S1M10000034C07 


Staphylococcus aureus 


2863 


S1M10000034C09 


Staphylococcus aureus 


2864 


S1M10000034C12 


Staphylococcus aureus 


2865 


S1M10000034D01 


Staphylococcus aureus 


2866 


S1M10000034D05 


Staphylococcus aureus 


2867 


S1M1 0000034D06 


Staphylococcus aureus 


2868 


S1M1 000003 4D07 


Staphylococcus aureus 


2869 


S1M10000034D08 


Staphylococcus aureus 


2870 


S 1 M 1 0000034D 1 0 


Staphylococcus aureus 


2871 


S1M10000034D11 


Staphylococcus aureus 


2872 


S1M10000034D12 


Staphylococcus aureus 


2873 


S1M10000034E01 


Startlrvlncrifdji^ /iiirpii<t 


2874 


S1M10000034E02 


Staphylococcus aureus 


2875 


S1M10000034E04 


Staphylococcus aureus 


2876 


S1M10000034E05 


Staphylococcus aureus 


2877 


S1M10000034E06 


Staphylococcus aureus 


2878 


S1M10000034E07 


Staphylococcus aureus 


2879 


S1MJ0000034E10 


Staphylococcus aureus 


2880 


S1M10000034E11 


Staphylococcus aureus 


2881 


S1M10000034E12 


Staphylococcus aureus 


2882 


S1M10000034F01 


Staphylococcus aureus 


2883 


S1M10000034F02 


Staphylococcus aureus 


2884 


SI Ml 000003 4F03 


Staphylococcus aureus 


28S5 


S1M10000034F04 


Staphylococcus aureus 


2886 


S1M10000034F05 


Staphylococcus aureus 


2887 


S1M10000034F07 


Staphylococcus aureus 


2888 


S1M10000034F08 


Staphylococcus aureus 


2889 


S1M10000034F09 


Staphylococcus aureus 


2890 


S1M10000034F10 


Staphylococcus aureus 


2891 


S1M10000034F12 


Staphylococcus aureus 


2892 


S1M10000034G02 


Staphylococcus aureus 


2893 


S1M10000034G03 


Staphylococcus aureus 


2894 


S1M10000034G06 


Staphylococcus aureus 


2895 


S1M10000034G07 


Staphylococcus aureus 


2896 


S1M10000034G08 


Staphylococcus aureus 


2897 


S1M10000034G09 


Staphylococcus aureus 
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2898 


S1M10000034G11 


Staphylococcus aureus 


2899 


S1M10000034G12 


Staphylococcus aureus 


2900 


S1M10000034H01 


SlirrntntlnfrtfTii^ nuyci/K 

LjLLAJJi tyiL/\*<WLsL> HO UWCIM 


2901 


S1M10000034H02 


Staphylococcus aureus 


2902 


S 1 Ml 0000034H03 


Staphylococcus aureus 


2903 


S1M10000034H06 


Staphylococcus aureus 


2904 


S 1 M 1 0000034H07 


Staphylococcus aureus 


2905 


S 1M1 000003 4H0 8 


Staphylococcus aureus 


2906 


S1M10000034H09 


Staphylococcus aureus 


2907 


S1M10000034H10 


Staphylococcus aureus 


2908 


SI Ml 000003 5A03 


Staphylococcus aureus 


2909 


S1M10000035A08 


Staphylococcus aureus 


2910 


SI Ml 000003 5 A09 


Staphylococcus aureus 


2911 


S1M10000035A10 


Staphylococcus aureus 


2912 


S1M10000035A11 


Staphylococcus aureus 


2913 


S1M10000035A12 




2914 


S1M1 0000035BO 1 


Staphylococcus aureus 


2915 


S1M10000035B03 


Staphylococcus aureus 


2916 


S1M10000035B04 


StnnlTv} ncfimm nurei'i 


2917 


S1M10000035B08 


yjjl LtJl/FLyi L/t-LVl'O LAW KZMij 


2918 


S1M10000035B11 


Stanhvlocoffnv ftiivpu v 

i^yt. lAfyrt yi w<^ tve- L* ttu lsiif tztfo 


2919 


R1M1 000003*5001 




2920 


S 1 M 1 000003 5C02 


ui ciii// iyi\jK^ ywt- m»> Li it 1 c- 11 0 


2921 


S1M10000035C04 


ujiutyriyi c/wC/wwmo uuf cuh 


2922 


S1M1 000003 5C06 


S\1nnVt\tl nfnrr'ni mirf>ttv 

LJl LAjJIlyL L/C- [/OL Mi) LI LI J CMi) 


2923 


S1M10000035C11 


iJlLi^Jl iy [1VLUL-U£li> HUT Lr.lt lS 


2924 


S1M10000035D01 


fitnnVtvl nmrr'iiv mivativ 

l3lL*JJrlylL/Ls\JLsL'l*& LAl&t t£H& 


2925 


S1M10000035D04 


Staphylococcus aureus 


2926 


S 1 M 1 0000035D06 


Sffinhvlficnmi*: tnirpDv 

KJlLAyf/ f yi L*L> LsL>Ls tio LJllJ L>IJa> 


2927 


S1M10000035D09 


St a nh\)1 ncfircii*; ctuvft ) ? 

u t U^/ f L/C Ut u t(o LILtl \^Lto 


2928 


S1M10000035D12 


Staphylococcus aureus 


2929 


S1M1 000003 5E02 


Staphylococcus aureus 


2930 


S1M10000035E03 


Staphylococcus aureus 


2931 


S1M10000035E04 


Staphylococcus aureus 


2932 


S1M10000035E08 


Staphylococcus aureus 


2933 


S1M1 000003 5E09 1 


Staphylococcus aureus 


2934 


S1M1 000003 5E12 


Staphylococcus aureus 


2935 


S1M10000035F03 


Staphylococcus aureus 


2936 


S1M10000035F04 


Staphylococcus aureus 


2937 


S1M10000035F09 


Staphylococcus aureus 


2938 


S1M10000035F12 


Staphylococcus aureus 


2939 


S1M10000035G02 


Staphylococcus aureus 


2940 


S1M10000035G09 


Staphylococcus aureus 


2941 


S1MI 000003 5G 11 


Staphylococcus aureus 


2942 


S1M10000035G12 


Staphylococcus aureus 


2943 


S1M10000035H01 


Staphylococcus aureus 


2944 


S1M10000035H07 


Staphylococcus aureus 


2945 


S1M10000035H08 


Staphylococcus aureus 


2946 


S1M10000035H09 


Staphylococcus aureus 
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2947 


S1M10000035H10 


Staphylococcus aureus 


2948 


S1M10000035H1 1 


Staphylococcus aureus 


2949 


S 1 M 1 000003 6 A02 


Staphylococcus aureus 


2950 


S1M10000036A03 


Staphylococcus aureus 


2951 


S1M10000036A04 


Staphylococcus aureus 


2952 


S 1 M 1 0000036A05 


Sternhvlncnccuv ccwe.it!>: 


2953 


S 1 M 1 000003 6A08 


Staphylococcus aureus 


2954 


S1M10000036A11 


Staphylococcus aureus 


2955 


S1M10000036A12 


Staphylococcus aureus 


2956 


S1M10000036B04 


Staphylococcus aureus 


2957 


S1M10000036B06 


Staphylococcus aureus 


2958 


S1M10000036B07 


Staphylococcus aureus 


2959 


S1M10000036B08 


Staphylococcus aureus 


2960 


S1M10000036B11 


Staphylococcus aureus 


2961 


S1M10000036B12 


Staphylococcus aureus 


2962 


S 1 Ml 000003 6C01 


Rtfrnlm] nrnrfiiv rttirernv 


2963 


SI Ml 000003 6C03 


£lfrtrklr\)1 nrnnnitv rniy&nv 

iJllULJr ly I L/O {s Wo K4UF t> IltD 


2964 


S 1 Ml 000003 6C04 


Staphylococcus aureus 


2965 


S 1 M 1 000003 6C05 


Stnnhyrl firncruv /yijr&uv 


2966 


S1M10000036C06 


Rtnn\v\)l nfnnfii? 

tjrl L*j-*J ly* lsL? Lr HlJ VI Lit t-t (tj 


2967 


S 1 M 1 00 0003 6C07 


LJtLl^JfiyiLfL'lJL'L'Li^ L*CAf C-lto 


2968 


S1M1 000003 6C09 


Slt/inrv\3] nrnfrii? fii/r*£?ijv 

LJllAjJl tyt \JKs L/C^C* Wi> \AtAf fc-Mi> 


2969 


S1M1O00OO36C10 


Staphylococcus aureus 


2970 


S 1 M 1 00000 3 6D02 


ly i tujj riynjLrULsL, uj uuffSMd 


2971 


SI M1 000003 6D03 




2972 


S1M10000036D06 




2973 


S1M10000036D08 


Stnnhvlrtf/imi^ mireus 


2974 


S1M10000036D10 


Staphylococcus aureus 


2975 


S1M10000036D11 


Staphylococcus aureus 


2976 


S1M10000036D12 


Stanfovlncnccij': mjt'puv 

U HA^J 1 1 yi L/w L/C-C- HJ LA Lit 5^ HJ 


2977 


S1M10000036E06 


Staphylococcus aureus 


2978 


S1M10000036E08 


Staphylococcus aureus 


2979 


S1M10000036E1 1 


Staphylococcus aureus 


2980 


S1M1 000003 6F06 


Staphylococcus aureus 


2981 


S1M10000036F07 


Staphylococcus aureus 


2982 


S1M10000036F08 


Staphylococcus aureus 


2983 


S1M10000036F09 


Staphylococcus aureus 


2984 


S1M10000036F10 


Staphylococcus aureus 


2985 


S1M10000036F11 


Staphylococcus aureus 


2986 


SIM10000036G03 


Staphylococcus aureus 


2987 


S1M10000036G07 


Staphylococcus aureus 


2988 


S1M10000036G08 


Staphylococcus aureus 


2989 


S1M10000036G11 


Staphylococcus aureus 


2990 


S1M1 000003 6H01 


Staphylococcus aureus 


2991 


S1M10000036H02 


Staphylococcus aureus 


2992 


S1M10000036H03 


Staphylococcus aureus 


2993 


S1M10000036H04 


Staphylococcus aureus 


2994 


S1M10000036H05 


Staphylococcus aureus 


2995 


S1M10000036H06 


Staphylococcus aureus 
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2996 


SI Ml 000003 6H08 


Staphylococcus cravens 


2997 


S1M10000036H11 


Staphylococcus aureus 


2998 


S 1 M 1 000003 7A02 


Staphylococcus aureus 


2999 


S1M10000037A03 


Staphylococcus aureus 


3000 


SI Ml 000003 7A06 


Staphylococcus aureus 


3001 


S1M10000037A08 


Staphylococcus aureus 


3002 


S1M10000037A09 


Staphylococcus aureus 


3003 


S 1M1 000003 7A 11 


Staphylococcus aureus 


3004 


S1M10000037A12 


Staphylococcus aureus 


3005 


S1M10000037B03 


Staphylococcus aureus 


3006 


S1M10000037B04 


Staphylococcus aureus 


3007 


S1M10000037B05 


Staphylococcus aureus 


3008 


S1M10000037B06 


Staphylococcus aureus 


3009 


S1M10000037B07 


Staphylococcus aureus 


3010 


S1M1 000003 7B08 


Staphylococcus aureus 


3011 


S 1 Ml 000003 7B 10 


Staphylococcus aureus 


3012 


S1M10000037B1 1 


Staphylococcus aureus 


3013 


S1M10000037B12 


Staphylococcus aureus 


3014 


S1M10000037C05 


Staphylococcus aureus 


3015 


S1M10000037C06 


Staphylococcus aureus 


3016 


S1M10000037C07 


Staphylococcus aureus 


3017 


S1M10000037C08 


Staphylococcus aureus 


3018 


S1M10000037C09 


Staphylococcus aureus 


3019 


S1M10000037C10 


Staphylococcus aureus 


3020 


S 1 M 1 000003 7D04 


Stnn hv Inr ncc iak fiiiYPH t 


3021 


S1M10000037D05 


Staphylococcus aureus 


3022 


S1M10000037D06 


Staphylococcus aureus 


3023 


S1M10000037D09 


Staphylococcus aureus 


3024 


S1M10000037D12 


Staphylococcus aureus 


3025 


S1M10000037E02 


Staphylococcus aureus 


3026 


S1M10000037E03 


Staphylococcus aureus 


3027 


S1M10000037E06 


Staphylococcus aureus 


3028 


S1M10000037E08 


Staphylococcus aureus 


3029 


S1M10000037E09 


Staphylococcus aureus 


3030 


S1M10000037E10 


Staphylococcus aureus 


3031 


S1M10000037E11 


Staphylococcus aureus 


3032 


S1M10000037E12 


Staphylococcus aureus 


3033 


S1M10000037F02 


Staphylococcus aureus 


3034 


S1M10000037F03 


Staphylococcus aureus 


3035 


S1M10000037F04 


Staphylococcus aureus 


3036 


S1M10000037F05 


Staphylococcus aureus 


3037 


S1M10000037F06 


Staphylococcus aureus 


3038 


S1M10000037F07 


Staphylococcus aureus 


3039 


S1M10000037F08 


Staphylococcus aureus 


3040 


S1M10000037F09 


Staphylococcus aureus 


3041 


S1M10000037F10 


Staphylococcus aureus 


3042 


S1M10000037G01 


Staphylococcus aureus 


3043 


S1M10000037G02 


Staphylococcus aureus 


3044 


S1M10000037G03 


Staphylococcus aureus 



-358- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


3045 


S 1 M 1 000003 7G06 


Staphylococcus QUfSttS 


3046 


S1M10000037G07 


Staphylococcus aureus 


3047 


S1M10000037G08 


vjlLilJ I 1 yi L/C L/C C «'f i3 UUicHA 


3048 


S1M10000037G10 


StnnhvlnmfTija mjr&nv 

*-J I iy I L/C L*CL< i fi> Litif c- tlo 


3049 


S 1 M 1 0000037FT02 

OliVllUVvvvJ / JL XVjL 




3050 


S1M10000037H03 




3051 


S 1M1 0000037H05 




3052 


S 1 Ml 0000037H07 


U ( Ufjf lyi OC L/C C Mi Lilif Lid 


3053 


S 1M1 0000037H08 


KjlLlj-SI iy fyC-ULt/tfil Lilif C£K> 


3054 


S1M1 000003 7H09 


L.jLLifJI 1 J/n7L(JUL- tii3 L4WI tZLtO 


3055 


S1M10000037H1 1 




3056 


S1M1 000003 8A04 


\jliAJJIijri\Jks\JKfVslA& Lilif C££J 


3057 


S 1 M 1 000003 8 A07 


f\tnr>l?\)l nmpcitv niircitv 

LJl LiL/J IVI L/C L/C C l£l> Li Lit t^ttj 


3058 


S1M1 000003 SAO 8 


F\tf~lT\Yr\}l f\f*r\f*r > 'ii*? mtrciMK 
i-Jl Lifsrt yi L/C </CC HO Lilt/ Lv&i<-> 


3059 


SI Ml 000003 8 A09 


C)£W//Afy^L/CcJCC Kij LilAr fc£ Wo 


3060 


S1M10000038A11 


ijiLijjriyi.tjL'iJL-L, hj ctur tztis 


3061 


S1M1 000003RA1? 

l_> J. IV JL 1 UvuUvJ OA 1 /- 


vjiiApriyitjLiijLrLjUA uui v-iiv> 


3062 


S1 M1 onono38Rm 

vJ k IV JL JL UuUUuJ OJJv JL 


OlCtprtyiOCVLQ'Uti ttlirfZUa 


3063 


S 1 M 1 000003 8B03 


C>lLiJJfiyiL/L,lJL-L-UA LiHT K-liiS 


3064 


SI Ml 000003 8B07 


5\i /7i~iIt\ ll fif f*M c miYDIlf* 
LJi LilJl I yl tsL- L/C Li tlti Litir C 


3065 


S1M100Q003SB08 


ijlLi^tiyi\jL,lJL,L,Ua Litir ctt.y 


3066 


S1M10000038R09 


Staphylococcus aureus 


3067 


S1M10000038R1 ? 

kJ 1 IV JL 1 vvUUvJ O U 1 Z. 


tJlUjjriyiiJL'tJlsL-Ua Lilif dUS 


3068 




Staphylococcus aureus 


3069 


SI lVf 1 000003 sm? 


occtpnycococcus uursjfs 


3070 


S1M1000003 8C06 


\JliA]JlVyi\JL,lJL,L,i4& WHr\ZU& 


3071 


S1M1 000003RC08 


S\fnr\h\il r>mr'r , 7iv rrtircfiiK 
VJliAJJll yi (JL, t*i3 UurcHi] 


3072 


S1M10000038C10 


Staphylococcus aur&us 


3073 


S1M10000038C11 


UJlLifJf lyiUL* (JL. C- tfo Ua/pllJ 


3074 


S1M10000038C12 


i. Jt CiJ. f f iy H/L. VL, C tdt WW tZtAo 


3075 


S 1 M 1 000003 8D02 


Sttrtnlivl s\ff\f*f*u« frjif£>uv 

LJlLiyrrtyi%JLMfJt,t'lti3 L4lti tZCtO 


3076 


S 1 M 1 000003 8D05 


L}tl^£jfiyiLIL-iJL'L'UC> LIU J till J 


3077 


SI Ml 000003 8D07 


S\tr}rrJir\ ii ruTirrii*: rmvottv 

UtWJ/ff>'Jl/t'VL'CWiJ SAW &ltj 


3078 


S 1M10000038D08 


.\f/-j r^Ji \ ;// 1 r 1 f\f l r"\iv fnl r& Ti v 

LJ I LiJJf iy IKJL.- i.JLsL, MlI Litil tWil 


3079 


S1M10000038D09 


Staphylococcus auy&us 


3080 


S1M10000038D10 


UlUL/f tyiUL*ULs\+UO Li Ml C-tliJ 


3081 


S1M10000038D11 


l^jlLiL/f I yl L/C- L/C-Ly if lJ L4Lft L\> CtiJ 


3082 


S1M10000038D12 


S\t/ 1 K>1"7~\ )I flff"! J / 77 li'SSl 1 V 
ijl Llfyr tj- 1 CL* L/L' LWJ LiUf k*ittj 


3083 


S1M1 000003 8E01 


Staphylococcus aufsus 


3084 


S1M1 000003 8E02 


Staphylococcus oufbus 


3085 


S1M1 000003 8E03 




3086 


S1M10000038E04 


Staphylococcus auvoiis 


3087 


S 1 M 1 000003 8E05 


S^ffi t7 //I }Jf~t/ r '<~}r^'f'7Ji.' /Ttjr&7IG 
LytdTJr l yl L/C L/C C hj Hill tZtAa 


3088 


S1M1 000003 8E06 


Staphylococcus aufsus 


3089 


S1M10000038E07 


Staphylococcus aureus 


3090 


S1M10000038E10 


Staphylococcus aureus 


3091 


S1M10000038E12 


Staphylococcus aureus 


3092 


S1M10000038F03 


Staphylococcus aureus 


3093 


S1M10000038F04 


Staphylococcus aureus 
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3094 


S1M1 000003 8F05 


Staphylococcus aureus 


3095 


S1M10000038F06 


Staphylococcus aureus 


3096 


S1M10000038F08 




3097 


SIM 10 00003 8F09 


Staphylococcus aureus 


3098 


S1M10000038F10 


Fstnnhvl nffiffii^ mivpMv 


3099 


S 1M1 000003 8F11 




3100 


S1M10000038F12 


Staphylococcus aureus 


3101 


SI Ml 000003 8G01 


Staphylococcus aureus 


3102 


S 1 Ml 000003 8G03 


Staphylococcus aureus 


3103 


S1M10000038G04 


Staphylococcus aureus 


3104 


S1M10000038G06 


Staphylococcus aureus 


3105 


S1M10000038G08 


Staphylococcus aureus 


3106 


S1M10000038G10 


Stonhvi 'nrnrrijs! nvrpiiv 

v-jii4jj t ty c/c- ttO WHr t tl*j 


3107 


S1M10000038G11 


f\tfir\lr\)l nmnriiv mivoim 


3108 


S1M10000038G12 


Staphylococcus aureus 


3109 


S1M1 000003 8H03 


lil Lifji iyi oLuLtvW^ LiLir 


3110 


S1M1 000003 8H07 


LJlLlfJrlylL/LstJL'lslid WW/ t-ttj 


3111 


SIM1000003 8H09 


S\tnr>fa\)l nfrmmiv nnveitiv 


3112 


S1M10000038H11 


Sttmhvl ncnccu*; (lurpitv 


3113 


S 1 M 1 0000039 A02 


LJLt-tJJ f I yi iyt^ LJL*L> t"ti3 LiHr L*L13 


3114 


S 1 M 1 000003 9A05 


^liuwrtytlsL'iJL'L-ifia Lilir o£fi> 


3115 


S1M10000039A07 


Staphylococcus aureus 


3116 


S 1 M 1 0000039A08 


Staphylococcus aureus 


3117 


S1M10000039A1 1 

LJ 1 1YL I \J\J\J\J\JJ 7r\ 1 1 


)JlCiprtylfJt,lJL,lrUa C4Urf5U& 


3118 


S1M10000039A12 


iJiijp/iytfJL-fJL't'lto tAUiHUd 


3119 


S1M10000039B02 


LJtC4£Jf f yt CSL, *SL> C- lit J Licit C- « J 


3120 


S 1 M 1 000003 9B06 


kjltifj/ lytKS<-U<^{,U,3 UMftlfO 


3121 


S1M1 000003 9B07 


Staphylococcus aureus 


3122 


S1M10000039B10 


Staphylococcus aureus 


3123 


S1M10000039B12 


StanhvlnmmjM fiitrpu^ 


3124 


SI Ml 000003 9C04 


\. yciiij // 1 yi i/L* ^.'i^i-f Ltj tA nr cuo 


3125 


S1M10000039C06 


Stf/inhxt) Vv/i^ut /njfi>iiv 

^ Lijj_/ f iy I (_7C t_/L- J> ClClf i^Ud 


3126 


S1M10000039C07 


Staphylococcus aureus 


3127 


S1M10000039C08 


Staphylococcus aureus 


3128 


S1M10000039C09 


Staphylococcus aursus 


3129 


S1M10000039C10 


Staphylococcus aureus 


3130 


S1M10000039C11 


Staphylococcus aureus 


3131 


S1M10000039D02 


Staphylococcus aursus 


3132 


S1M10000039D09 


Staphylococcus aursus 


3133 


S1M10000039D10 


Staphylococcus aureus 


3134 


S1M10000039E01 


Staphylococcus aureus 


3135 


S1M10000039E08 


Stapltylococcus aureus 


3136 


S1M10000039E09 


Staphylococcus aureus 


3137 


S1M10000039E10 


Staphylococcus aureus 


3138 


S1M10000039E11 


Staphylococcus aureus 


3139 


S1M10000039F02 


Staphylococcus aureus 


3140 


S1M10000039F03 


Staphylococcus aureus 


3141 


S1M10000039F05 


Staphylococcus aureus 


3142 


S1M10000039F07 


Staphylococcus aureus 
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3143 


SI Ml 000003 9F08 


Staphylococcus aureus 


3144 


S1M1 000003 9F09 


Staphylococcus aureus \ 


3145 


S1M10000039F10 


Staphylococcus aureus \ 


3146 


S1M10000039F12 


Staphylococcus aureus 


3147 


S1M10000039G03 


Staphylococcus aureus 


3148 


S1M10000039G04 


Staphylococcus aureus 


3149 


S1M10000039G07 


Staphylococcus aureus 


3150 


S1M10000039G10 


Staphylococcus aureus 


3151 


SI Ml 000003 9H02 


Staphylococcus aureus 


3152 


SI Ml 000003 9H03 


Staphylococcus aureus 


3153 


S1M1 000003 9H04 


Staphylococcus aureus 


3154 


S 1 M 1 000003 9H06 


Staphylococcus aureus 


3155 


S1M10000039H07 


Staphylococcus aureus 


3156 


S1M1 000003 9H08 


Staphylococcus aureus 


3157 


S1M10000040A04 


Staphylococcus aureus 


3158 


S 1 M 1 0000040A05 


Staphylococcus aureus 


3159 


S1M10000040A07 


Staphylococcus aureus 


3160 


S1M10000040A08 


Staphylococcus aureus 


3161 


S1M10000040A10 


Staphylococcus aureus 


3162 


S 1 Ml 0000040 A 1 1 


Staphylococcus aureus 


3163 


S1M10000040B01 


Staphylococcus aureus 


3164 


S 1 M 1 0000040B03 


Staphylococcus aureus 


3165 


S 1 M 1 0000040B07 


Staphylococcus aureus 


3166 


S1M10000040B11 


Staphylococcus aureus 


3167 


S1M10000040C03 


Staphylococcus aureus 


3168 


S1M10000040C04 


Staphylococcus aureus 


3169 


S1M10000040C05 


Staphylococcus aureus 


3170 


S1M10000040C06 


Staphylococcus aureus 


3171 


S1M10000040C07 


Staphylococcus aureus 


3172 


S1M10000040C08 


Staphylococcus aureus 


3173 


S1M10000040C10 


Staphylococcus aureus 


3174 


S1M10000040C11 


Staphylococcus aureus 


3175 


S1M10000040D01 


Staphylococcus aureus 


3176 


S1M10000040D03 


Staphylococcus aureus 


3177 


S1M10000040D08 


Staphylococcus aureus 


3178 


S1M10000040D09 


Staphylococcus aureus 


3179 


S1M10000040D11 


Staphylococcus aureus 


3180 


S1M10000040E01 


Staphylococcus aureus 


3181 


S1M10000040E02 


Staphylococcus aureus 


3182 


S1M10000040E04 


Staphylococcus aureus 


3183 


S1M10000040E05 


Staphylococcus aureus 


3184 


S1M10000040E06 


Staphylococcus aureus 


3185 


S1M10000040E07 


Staphylococcus aureus 


3186 


S1M10000040E09 


Staphylococcus aureus 


3187 


S1M10000040E10 


Staphylococcus aureus 


3188 


S1M10000040E11 


Staphylococcus aureus 


3189 


S1M10000040E12 


Staphylococcus aureus 


3190 


S1M10000040F01 


Staphylococcus aureus 


3191 


S1M10000040F02 


Staphylococcus aureus 



-361- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


3192 


S1M10000040F03 


Stciphylococctis aureus 


3193 


S1M10000040F04 


Staphylococcus aureus 


3194 


S1M10000040F05 


Staphylococcus aureus 


3195 


S1M10000040F06 


Stapljylococcus aureus 


3196 


S1M10000040F08 


Staphylococcus aureus 


3197 


S1M10000040F09 


Staphylococcus aureus 


3198 


S1M10000040F12 


Staphylococcus aureus 


3199 


S1M10000040G01 


Staphylococcus aureus 


3200 


S1M10000040G02 


Staphylococcus aureus 


3201 


S1M10000040G04 


Staphylococcus aureus 


3202 


S1M10000040G07 


Staphylococcus aureus < 


3203 


S1M10000040G08 


Staphylococcus aureus 


3204 


S1M10000040G12 


Staphylococcus aureus 


3205 


S1M10000040H02 


Staphylococcus aureus 


3206 


S 1 M 1 0000040H03 


Staphylococcus aureus 


3207 


S 1 M 1 0000040H04 


Staphylococcus aureus 


3208 


S1M10000040H05 


Staphylococcus aureus 


3209 


S 1 M 1 0000040H07 


Staphylococcus aureus 


3210 


S1M10000040H10 


Staphylococcus aureus 


3211 


S 1 M 1 000004 1 A03 


Staphylococcus aureus 


3212 


S1M10000041B02 


Staphylococcus aureus 


3213 


S1M1 000004 1B03 


Staphylococcus aureus 


3214 


S1M10000041B05 


Staphylococcus aureus 


3215 


SI Ml 000004 1B06 


Staphylococcus aureus 


3216 


SI Ml 000004 1B07 


Staphylococcus aureus 


3217 


S1M10000041B12 


Staphylococcus aureus 


3218 


S1M10000041C08 


Staphylococcus aureus 


3219 


S1M10000041C10 


Staphylococcus aureus 


3220 


S1M10000041C11 


Staphylococcus aureus 


3221 


S1M10000041D06 


Staphylococcus aureus 


3222 


S1M10000041D07 


Staphylococcus aureus 


3223 


S1M10000041D08 


Staphylococcus aureus 


3224 


S1M10000041D10 


Staphylococcus aureus 


3225 


S1M10000041D12 


Staphylococcus aureus 


3226 


S1M10000041E03 


Staphylococcus aureus 


3227 


S1M10000041E06 


Staphylococcus aureus 


3228 


S1M10000041E09 


Staphylococcus aureus 


3229 


S1M10000041E12 


Staphylococcus aureus 


3230 


S1M1 000004 1F03 


Staphylococcus aureus 


3231 


S1M10000041F11 


Staphylococcus aureus 


3232 


S1M10000041F12 


Staphylococcus aureus 


3233 


S1M10000041G01 


Staphylococcus aureus 


3234 


S1M1 000004 1G06 


Staphylococcus aureus 


3235 


S 1M1 000004 1G08 


Staphylococcus aureus 


3236 


S1M10000041G10 


Staphylococcus aureus 


3237 


S1M10000041G11 


Staphylococcus aureus 


3238 


S1M10000041H01 


Staphylococcus aureus 


3239 


S1M10000041H04 


Staphylococcus aureus 


3240 


S1M10000041H05 


Staphylococcus aureus 
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3241 


SI Ml 000004 1H07 


Staphylococcus aureus 


3242 


S1M10000041H08 


Staphylococcus aureus 


3243 


S1M10000041H09 


Staphylococcus aureus 


3244 


S 1 Ml 0000042 A04 


Staphylococcus aureus 


3245 


S1M10000042A05 


Staphylococcus aureus 


3246 


S1M1 0000042 A06 


Staphylococcus aureus 


3247 


S1M1 0000042 A07 


Staphylococcus aureus 


3248 


SI Ml 0000042 A09 


Staphylococcus aureus 


3249 


S1M10000042A11 


Staphylococcus aureus 


3250 


S1M10000042A12 


Staphylococcus aureus 


3251 


S1M10000042B02 


Staphylococcus aureus 


3252 


S1M10000042B03 


Staphylococcus aureus 


3253 


S1M10000042B06 


Staphylococcus aureus 


3254 


S1M10000042B07 


Staphylococcus aureus 


3255 


S1M10000042B08 


Staphylococcus aureus 


3256 


S1M10000042B09 


Staphylococcus aureus 


3257 


S1M10000042B10 


Staphylococcus aureus 


3258 


S 1 M 1 0000042B 1 1 


Staphylococcus aureus 


3259 


S1M10000042B12 


Staphylococcus aureus 


3260 


S 1 M 1 0000042C02 


Staphylococcus aureus 


3261 


S1M10000042C06 


Staphylococcus aureus 


3262 


S1M10000042C10 


Staphylococcus aureus 


3263 


S1M10000042C11 


Staphylococcus aureus 


3264 


S 1 M 1 0000042D04 


Staphylococcus aureus 


3265 


S 1 M 1 0000042D07 


Stanhvlnrnccu'i fiiirci)^ 

-L— " i~4J-'ft y L L/L' L-'t-' / JO 14 tit £>HiJ 


3266 


S 1 M 1 0000042D 1 0 


Staphylococcus aureus 


3267 


S 1 M 1 0000042D 1 1 


Staphylococcus aureus 


3268 


S1M10000042E03 


Staphylococcus aureus 


3269 


S1M10000042E06 


Staphylococcus aureus 


3270 


S1M10000042E08 


Staphylococcus aureus 


3271 


S1M10000042F01 


Staphylococcus aureus 


3272 


S1M10000042F02 


Staphylococcus aureus 


3273 


S1M10000042F05 


Staphylococcus aureus 


3274 


S 1 M 1 0000042F06 


Staphylococcus aureus 


3275 


S1M10000042F08 


Staphylococcus aureus 


3276 


S1M10000042F09 


Staphylococcus aureus 


3277 


S1M10000042F10 


Staphylococcus aureus 


3278 


S1M10000042F11 


Staphylococcus aureus 


3279 


S1M10000042G01 


Staphylococcus aureus 


3280 


S1M10000042G03 


Staphylococcus aureus 


3281 


S1M10000042G08 


Staphylococcus aureus 


3282 


S1M10000042G09 


Staphylococcus aureus 


3283 


S1M10000042G12 


Staphylococcus aureus 


3284 


S1M10000042H05 


Staphylococcus aureus 


3285 


S1M10000042H07 


Staphylococcus aureus 


3286 


S1M10000042H11 


Staphylococcus aureus 


3287 


S1M10000043A02 


Staphylococcus aureus 


3288 


S1M10000043A03 


Staphylococcus aureus 


3289 


S1M10000043A04 


Staphylococcus aureus 
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3290 


SI Ml 0000043 A06 


Staphylococcus aureus 


3291 


S1M1 0000043 A07 


Staphylococcus aureus 


3292 


S1M10000043A08 


Staphylococcus aureus 


3293 


S1M10000043A10 


Staphylococcus aureus 


3294 


S1M1 0000043 All 


Staphylococcus aureus 


3295 


S1M10000043A12 


Staphylococcus aureus 


3296 


S1M10000043B01 


Staphylococcus aureus 


3297 


S1M10000043B02 


Staphylococcus aureus 


3298 


S1M10000043B07 


Staphylococcus aureus 


3299 


S1M10000043B08 


Staphylococcus aureus 


3300 


S1M10000043B09 


Staphylococcus aureus 


3301 


S1M10000043B10 


Staphylococcus aureus 


3302 


S1M10000043B12 


Staphylococcus aureus 


3303 


SI Ml 0000043 C02 


Staphylococcus aureus 


3304 


S1M10000043C07 


Staphylococcus aureus 


3305 


S1M10000043C11 


Staphylococcus aureus 


3306 


S1M10000043C12 


Staphylococcus aureus 


3307 


S 1 M 1 0000043 DO 1 


Staphylococcus aureus 


3308 


S 1 M 1 0000043D02 


Staphylococcus aureus 


3309 


S1M10000043D04 


Staphylococcus aureus 


3310 


S1M10000043D10 


Staphylococcus aureus 


3311 


S1M10000043D12 


Staphylococcus aureus 


3312 


S1M10000043E02 


Staphylococcus aureus 


3313 


S1M10000043E03 


Staphylococcus aureus 


3314 


S1M10000043E05 


Staphylococcus aureus 


3315 


S1M1 0000043 E07 


Staphylococcus aureus 


3316 


S1M10000043E08 


Staphylococcus aureus 


3317 


S1M10000043E10 


Staphylococcus aureus 


3318 


S1M10000043E11 


Staphylococcus aureus 


3319 


S1M10000043E12 


Staphylococcus aureus 


3320 


S1M10000043F01 


Staphylococcus aureus 


3321 


S1M10000043F05 


Staphylococcus aureus 


3322 


S1M10000043F07 


Staphylococcus aureus 


3323 


S1M10000043F08 


Staphylococcus aureus 


3324 


S1M10000043F09 


Staphylococcus aureus 


3325 


S1M10000043G01 


Staphylococcus aureus 


3326 


S1M10000043G04 


Staphylococcus aureus 


3327 


S1M10000043G05 


Staphylococcus aureus 


3328 


S1M1 0000043 G09 


Staphylococcus aureus 


3329 


S1M10000043G10 


Staphylococcus aureus 


3330 


S1M10000043H01 


Staphylococcus aureus 


3331 


S1M10000043H03 


Staphylococcus aureus 


3332 


S1M10000043H04 


Staphylococcus aureus 


3333 


S1M10000043H05 


Staphylococcus aureus 


3334 


S1M10000043H06 


Staphylococcus aureus 


3335 


S1M10000043H09 


Staphylococcus aureus 


3336 


S1M10000043H10 


Staphylococcus aureus 


3337 


S1M10000043H11 


Staphylococcus aureus 


3338 


S1M10000044A02 


Staphylococcus aureus 
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3339 


S1M10000044A06 


Staphylococcus auv&us 


3340 


S1M10000044A08 


Staphylococcus auv&us 


3341 


S1M10000044A09 


Slt/inlwl fwfiffvx nuvt^usi 

LjllA£S/lyt t L/L*lSt*rLrL€& iUCtf LHJ 


3342 


S1M10000044A11 


Staphylococcus auv&us 


3343 


S1M10000044A12 


Staphylococcus auv&us 


3344 


S1M10000044B01 


Stanhvf ncoccwt uurpu^t 


3345 


S 1M 1 0000044B02 


Staphylococcus auv&us 


3346 


S1M10000044B05 


Staphylococcus auv&us 


3347 


S1M10000044B06 


Staphylococcus auv&us 


3348 


S 1M 1 0000044B08 


Staphylococcus auv&us 


3349 


S1M10000044B11 


Staphylococcus auv&us 


3350 


S 1 M 1 0000044B 1 2 


Staphylococcus auv&us 


3351 


S1M10000044C04 


Staphylococcus auv&us 


3352 


S 1M 1 0000044C06 


Staphylococcus auv&us 


3353 


S 1 M 1 0000044C07 


f\trmh\>] nnnfriis: finrpitu 
kjLajyf iycw\^ l/i^C'Ml} wh/ & Wii 


3354 


S1M10000044C08 




3355 


S1M10000044C1 1 




3356 


S 1 M 1 0000044C 1 2 


Staphylococcus auv&us 


3357 


S 1 M 1 0000044D0 1 


SstnnhxilnrnfTij*! nnvpuv 


3358 


S 1 Ml 0000044D04 


SttrnhulnmrPM*: ftiWPHK 


3359 


S 1 M 1 0000044D06 




3360 


S1M10000044D08 




3361 


S 1 Ml 0000044D09 


Staphylococcus auv&us 


3362 


S 1 M 1 0000044D 1 0 


LJtupriylt/l'Ul't'Mii LiCtfCtto 


3363 


S1M10000044D1 1 


Sltnnfowt r\nnf/*iin /nirffim 
ijiLipriyifjisLn^trLtj witr tzuj 


3364 


S1M10000044D12 




3365 


S1M10000044E01 


Strmln/InmeTi/v nurpi/v 


3366 


S 1 M 1 0000044E02 


Staphylococcus auv&us 


3367 


S1M10000044E06 


Staphylococcus auv&us 


3368 


S 1 M 1 0000044E07 


StaniivlnCfycciAi auv&us 


3369 


S1M10000044E09 


Staphylococcus auv&us 


3370 


S1M10000044E10 


Staphylococcus auv&us 


3371 


S1M10000044E11 


Staphylococcus auv&us 


3372 


S1M10000044F02 


Staphylococcus auv&us 


3373 


S1M10000044F06 


Staphylococcus auv&us 


3374 


S1M10000044F08 


Staphylococcus auv&us 


3375 


S1M10000044F10 


Staphylococcus auv&us 


3376 


S1M10000044G02 


Staphylococcus auv&us 


3377 


S 1 M 1 0000044G05 


Staphylococcus auv&us 


3378 


S1M10000044G08 


Staphylococcus auv&us 


3379 


S1M10000044G10 


Staphylococcus auv&us 


3380 


S1M10000044G11 


Staphylococcus auv&us 


3381 


S1M10000044H06 


Staphylococcus auv&us 


3382 


S 1 M 1 0000044H07 


Staphylococcus auv&us 


3383 


S1M10000044H08 


Staphylococcus auv&us 


3384 


S1M10000044H09 


Stapljylococcus auv&us 


3385 


S1M10000044H10 


Staphylococcus auv&us 


3386 


S1M10000044H11 


Staphylococcus auv&us 


3387 


S1M10000045A02 


Staphylococcus auveus 
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3388 


S1M10000045A06 


Staphylococcus aureus 


3389 


S 1 M 1 0000045A07 


Staphylococcus aureus 


3390 


S 1 Ml 0000045 A08 


Staphylococcus aureus 


3391 


S1M10000045A12 


Staphylococcus aureus 


3392 


S1M10000045B01 


Staphylococcus aureus 


3393 


S1M10000045B02 


Staphylococcus aureus 


3394 


S1M10000045B03 


Staphylococcus aureus 


3395 


S1M10000045B07 


Staphylococcus aureus 


3396 


S1M10000045B10 


Staphylococcus aureus 


3397 


S1M10000045BII 


Staphylococcus aureus 


3398 


S1M10000045B12 


Staphylococcus aureus 


3399 


S1M10000045C02 


Staphylococcus aureus 


3400 


S1M10000045C03 


Staphylococcus aureus 


3401 


S 1 M 1 0000045C04 


Staphylococcus aureus 


3402 


S 1 M 1 0000045C05 


Staphylococcus aureus 


3403 


S 1M 1 0000045C07 




3404 


S1M10000045C09 


SitiTr\h\)] nfnrctiv nuffi'iiv 


3405 


S1M10000045D01 




3406 


S 1 M 1 0000045D03 


Stanhvl nmmis output 


3407 


S 1 M 1 0000045DO 7 


Staphylococcus aureus 


3408 


S1M10000045D08 


Stonhvlnrnffuv output 


3409 


SI Ml 0000045n09 


Staphylococcus aureus 


3410 


S1M10000045D10 




3411 


S1M10000045D11 


\tfmIr\)J n/^nrniv siur&ijv 

LJlll^'flyi LrisWCL, Llltr tZVlJ 


3412 


S1M10000045D12 




3413 


S1M10000045E04 


Staphylococcus aureus 


3414 


S1M10000045E05 


Stanhvlncncniv /iiifpij? 


3415 


S1M10000045E08 


Staphylococcus aureus 


3416 


S 1 M 1 0000045E09 


Sit /in fr\>Irtf n nt^n v mivpti v 


3417 


S 1 M 1 0000045E 1 0 




3418 


S1M10000045E11 


Staphylococcus aureus 


3419 


S1M10000045E12 


Staphylococcus auveus 


3420 


S 1 Ml 0000045F04 


Staphylococcus auveus 


3421 


S1M10000045F05 


Staphylococcus auveus 


3422 


S1M10000045F08 


Staphylococcus aureus 


3423 


S1M10000045F11 


Staphylococcus auveus 


3424 


S1M10000045F12 


Staphylococcus auveus 


3425 


S1M10000045G03 


Staphylococcus auveus 


3426 


S 1 M 1 0000045G06 


Staphylococcus auveus 


3427 


S1M10000045G07 


Staphylococcus aureus 


3428 


S1M10000045G08 


Staphylococcus aureus 


3429 


S1M10000045G10 


Staphylococcus auveus 


3430 


S1M10000045G12 


Staphylococcus aureus 


3431 


S1M10000045H06 


Staphylococcus aureus 


3432 


S1M10000045H10 


Staphylococcus aureus 


3433 


S1M10000045H11 


Staphylococcus aureus 


3434 


S1M10000046A03 


Staphylococcus auveus 


3435 


S1M10000046A04 


Staphylococcus aureus 


3436 


S1M10000046A06 


Staphylococcus aureus 
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3437 


S 1M1 0000046A08 


Staphylococcus aureus 


3438 


S1M10000046A09 


Staphylococcus aureus 


3439 


S1M10000046A11 


Strrnhvlnanrriis. /njr/>7jv 


3440 


S1M10000046A12 


Staphylococcus aureus 


3441 


S1M10000046B01 


Staphylococcus aureus 


3442 


S1M10000046B03 


Stanhvlocnccux fmrciit 


3443 


S1M10000046B04 


Staphylococcus aureus 


3444 


S1M10000046B05 


Staphylococcus aureus 


3445 


S1M10000046B07 


Staphylococcus aureus 


3446 


S1M10000046B08 


Staphylococcus aureus 


3447 


S 1 M 1 0000046B09 


Staphylococcus aureus 


3448 


S 1 M 1 0000046B 1 1 


Staphylococcus aureus 


3449 


S1M10000046B12 


Staphylococcus aureus 


3450 


S 1 M 1 0000046C02 


Staphylococcus aureus 


3451 


S 1 M 1 0000046C04 


Staphylococcus aureus 


3452 


S 1 Ml 0000046C05 


Rtfinh\)l nrfiroiin /itivpiiK 


3453 


S 1 M 1 0000046C06 


Sttnrtli\tl nrnrriK! miffftiv 

LJlLijJf l^liywlA/wHj CiLlf tZtltl 


3454 


S 1 M 1 0000046C07 


RtsmJi\il nr t~>nmtv nitron*! 

LllVtJ.Jt ty L/Ct Mi) WWf t. Ltd 


3455 


S1M10000046C08 


St/inhvlnmccw /rurpusi 

Utl^//^'fUutyL L.Mj CAtAf C-HaJ 


3456 


S 1 M 1 0000046C 1 1 


Staphylococcus aureus 


3457 


S1M10000046C12 


Rtirnhx)! npnmi*i /rureyiiv 


3458 


S1M10000046D01 




3459 


S 1 M 1 0000046D02 


Staphylococcus aureus 


3460 


S 1 Ml 0000046D03 


ri Pit ;//"}/ •/")/''/'' t 1 /TJi>*/P7/ v 
tJjlLlfJt ty tCC-L/Ct,- iiJ lAlAl t£UC\ 


3461 


S1M10000046D04 




3462 


S 1 M 1 0000046D05 


Staphylococcus aureus 


3463 


S 1 M 1 0000046D08 


StnrihxHncnmiK nnrpuv 


3464 


S 1 M 1 0000046D09 


Staphylococcus aureus 


3465 


S1M10000046D10 


Staphylococcus aureus 


3466 


S1M10000046D11 


Staphylococcus aureus 


3467 


S1M10000046D12 


Staphylococcus aureus 


3468 


S1M10000046E01 


Staphylococcus aureus 


3469 


S1M10000046E02 


Staphylococcus aureus 


3470 


S1M10000046E04 


Staphylococcus aureus 


3471 


S 1 M 1 0000046E07 


Staphylococcus aureus 


3472 


S 1 M 1 0000046E08 


Staphylococcus aureus 


3473 


S1M10000046E10 


Staphylococcus aureus 


3474 


S1M10000046F01 


Staphylococcus aureus 


3475 


S 1 M 1 0000046F02 


Stnnhvlnpficcuf: srtirPHK 


3476 


S1M10000046F05 


Staphylococcus aureus 


3477 


S1M10000046F06 


Staphylococcus aureus 


3478 


S1M10000046F08 


Staphylococcus aureus 


3479 


S1M10000046F09 


Staphylococcus aureus 


3480 


S1M10000046F10 


Staphylococcus aureus 


3481 


S1M10000046F12 


Staphylococcus aureus 


3482 


S1M10000046G01 


Staphylococcus aureus 


3483 


S1M10000046G02 


Staphylococcus aureus 


3484 


S1M10000046G03 


Staphylococcus aureus 


3485 


S1M10000046G04 


Staphylococcus aureus 
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3486 


S1M10000046G07 


Staphylococcus aureus 


3487 


S1M10000046G09 


Staphylococcus aureus 


3488 


S1M10000046G10 


Staphylococcus aureus 


3489 


S1M10000046H01 


Stapliylococcus aureus 


3490 


S1M10000046H10 


Staphylococcus aureus 


3491 


S1M10000047A03 


Staphylococcus aureus 


3492 


S1M10000047A04 


Staphylococcus aureus 


3493 


S1M10000047A05 


Stapliylococcus aureus 


3494 


S1M10000047A06 


Staphylococcus aureus 


3495 


S1M10000047A07 


Staphylococcus aureus 


3496 


S1M10000047A08 


Staphylococcus aureus 


3497 


S 1 M 1 0000047 A09 


Stapliylococcus aureus 


3498 


S1M10000047A10 


Staphylococcus aureus 


3499 


S1M10000047A11 


Staphylococcus aureus 


3500 


S 1 M 1 0000047 A 1 2 


Staphylococcus aureus 


3501 


S1M10000047B02 


Staphylococcus aureus 


3502 


S1M10000047B04 


Staphylococcus aureus 


3503 


S 1 M 1 0000047B05 


StapPiylococcus aureus 


3504 


S1M10000047B06 


Staphylococcus aureus 


3505 


S1M10000047B08 


Staphylococcus aureus 


3506 


S1M10000047B09 


Staphylococcus aureus 


3507 


S 1 M 1 0000047B 1 0 


Staphylococcus aureus 


3508 


S 1 M 1 0000047B 1 2 


Staphylococcus aureus 


3509 


S 1 M 1 0000047CO 1 


St/jnfoi?} itfnffij? sttjt'pij? 


3510 


S 1 M 1 0000047C02 


Stfmhvl cicocctt'i aureus 

t-JlUJJ 1 1 y I- L/C* l/C-C- Wi) Li it/ IP lit} 


3511 


S1M10000047C03 


Staphylococcus aureus 


3512 


S1M10000047C04 


Staphylococcus aureus 


3513 


S1M10000047C06 


Staphylococcus aureus 


3514 


S1M10000047C08 


Staphylococcus aureus 


3515 


S1M10000047C09 


Staphylococcus aureus 


3516 


S1M10000047C11 


Staphylococcus aureus 


3517 


S1M10000047C12 


Staphylococcus aureus 


3518 


S1M10000047D02 


Staphylococcus aureus 


3519 


S1M1 0000047D03 


Staphylococcus aureus 


3520 


S1M10000047D04 


Staphylococcus aureus 


3521 


S 1 M 1 0000047D05 


Staphylococcus aureus 


3522 


S 1 M 1 000004 7D09 


Staphylococcus aureus 


3523 


S1M10000047D10 


Staphylococcus aureus 


3524 


S1M10000047D11 


Staphylococcus aureus 


3525 


S1M10000047D12 


Staphylococcus aureus 


3526 


S1M10000047E01 


Staphylococcus aureus 


3527 


S1M10000047E02 


Staphylococcus aureus 


3528 


S1M10000047E03 


Staphylococcus aureus 


3529 


S1M10000047E04 


Stapliylococcus aureus 


3530 


S1M10000047E05 


Staphylococcus aureus 


3531 


S1M10000047E06 


Staphylococcus aureus 


3532 


S1M10000047E08 


Staphylococcus aureus 


3533 


S1M10000047E09 


Staphylococcus aureus 


3534 


S1M10000047E10 


Staphylococcus aureus 
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3535 


S1M10000047E11 


Staphylococcus aureus 


3536 


S1M10000047E12 


Staphylococcus aureus 


3537 


S 1M 1 0000047F02 




3538 


S1M10000047F03 


Staphylococcus aureus 


3539 


S 1 M 1 0000047F04 




3540 


S1M10000047F05 


^\tf7T>lv\7l nfrtmfv fnir£*Mv 

l U.£f I *J I I/O C/O O £t»7 {A Lit O ££i> 


3541 


S1M10000047F06 


Staphylococcus aureus 


3542 


S 1 M 1 0000047F07 


tJl i*l£/r tyi CO t/O o WO C*£ir P»iJ 


3543 


S1M10000047F08 


Staphylococcus aureus 


3544 


S 1 Ml 0000047F09 


Staphylococcus aureus 


3545 


S 1 Ml 0000047F 1 0 


Staphylococcus aureus 


3546 


S1M10000047F1 1 


f\trty\ yr\>] rimrftl s* sTDr&iis: 


3547 


S1M10000047F12 


l Lijyr t yi c/o co o tf k> c*£frcifA 


3548 


S 1 M 1 0000047G0 1 


St t s r /~i hi?] /~)/'*s'if t s~'y / r smwn c 
KJ L H£J 1 lyt C/O CO O W lJ Cf £47 Ctti) 


3549 


S 1 M 1 0000047G0? 


,V/V 777/71 7] sir* sife'ii /iiii*&i/t? 
i3LiAlJi tyti/i^iJUl^HS LltAr tSl£& 


3550 


S 1 M 1 0000047G04 




3551 


SI M1 0000047G05 


Ststnpi'i}] /\s*j~i/*s*ii<r STji**&iJr 
ctiu^/riyii/ocfOt'aii Cittr t cto 


3552 


S1 Ml 0000047006 


Staphylococcus aureus 


3553 


S 1 M 1 0000047G07 


S? / / 7 ft 111 ?J /IS'SiffU I' Sl7it'6>7/ C 

uict [J 1 tyi c/o co o hj uitrtzuA 


3554 


SIM? 0000047G0R 

O XXVX I vV/UUUT" / VJUO 


of Liijri y 1 cyo iyc o w.> la tit kui) 


3555 


S1M10000047G09 


LJlLiJJf lyl UL.Lsi'L, UA UUT SCU 


3556 


S1M10000047G10 

kJ XXVX 1 V WW^ / VJ J v/ 


Staphylococcus aureus 


3557 


S 1 M 1 0000047H03 

O X 1VX X vvuuUT 1 / X i\JJ 


0£«/Vf y'tC/GC/OoMi C4Uf(£lto 


3558 




Staphylococcus aureus 


3559 


S 1 Ml 0000047R05 


oicipnytucoccus aureus 


3560 


SI Ml 0000047H06 

^ XXVXX WWVT" / llwU 


Ot (AJJfiyHJ^ Uis^UO l4Uf CUA 


3561 


S 1 Ml 0000047H07 

X XVX X vvl/ WT" f X XV / 


0 1 ayri yi t/c t/o o t<j tAurfzas 


3562 


S 1 M 1 0000047H08 


Staphylococcus aureus 


3563 


S 1 M 1 0000047H09 


L3lMyrriyi.iJl* l ZJisl*>lt& 1AUF1Sltj 


3564 


S 1 M 1 0000047H 1 1 


UlLiy/f %yi%J\*KJ\*\m ltd tAUt LifJ 


3565 


S 1 M 1 0000048A02 


Of LlfJr fjrt ISC* C/O Ci WO Uw tJ 


3566 


S 1 M 1 0000048 A03 




3567 


S 1 M 1 0000048A04 


kJl-Hyrf t yi-\J\ m ,\s\*\^ ti*> 


3568 


S 1 M 1 0000048A05 


\ // / /-> Ptt ;//^) v »7y v /Yrir&ij 1 ? 


3569 


S1M10000048A06 


Staphylococcus aureus 


3570 


S 1 M 1 0000048 A07 




3571 


SI Ml 0000048 A09 


SltnnVr\}] r\fnfr"n<} /luy^iotiv 

iDliAjJrty*vL>\J\^l*l*d \*it4i tZttJ 


3572 


S1M10000048A10 




3573 


S1M10000048A11 


Staphylococcus aureus 


3574 


S1M10000048A12 


Staphylococcus aureus 


3575 


SI Ml 000004 8B02 


fstnnlrvl ornrcijv otnwje 


3576 


S1M10000048B05 


Staphylococcus aureus 


3577 


S1M1 0000048B08 


S\{ fiTi It\)1 /~\s' /~iS*s' uv mjy£*T. i i T 
iJ){C4£jrtyt L/o tyoc tij u/# two 


3578 


S 1 M 1 0000048B 1 0 

\j X XVXX WW V'tOU X \J 


S\f/I7~i In ? / sts 1 s>s' s* 1 J c ffi}y£>'y t r 
\JLCJ.MttyiL/l>LJL,{.llS Ci£ti(^lti3 


3579 


S 1 Ml 0000048B 11 


Staphylococcus aureus 


3580 


S1M10000048B12 


Staphylococcus aureus 


3581 


S1M10000048C01 


Staphylococcus aureus 


3582 


S1M10000048C02 


Staphylococcus aureus 


3583 


S1M1000004SC03 


Staphylococcus aureus 



-369- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



SeqID 


Clone name 


Organism 


3 584 


S1M10000048C05 


Staphylococcus aureus 


3585 


S1M10000048C06 


Staphylococcus aureus 


3586 


S 1 Ml 0000048C07 


L_>Laj-sr tyttjt^tjt^^, ttii Liit/ tztia 


3587 


S1M10000048C08 


Staphylococcus aureus 


3588 


S1M10000048C09 


f\tfmlt\}]f\rctrf y 'HK rtiiTf>iiv 

\~)IU}JI ^UH^L-v MO tlltf Est-tJ 


3589 


S1M10000048C11 


St/inhvl nmccu'i tiitrpij? 


3590 


S1M10000048D02 


Staphylococcus aureus 


3591 


S1M10000048D08 


Staphylococcus aureus 


3592 


S 1 Ml 0000048D09 


Staphylococcus aureus 


3593 


S1M10000048D10 


Staphylococcus aureus 


3594 


S 1 Ml 000004 8D 12 


Staphylococcus aureus 


3595 


S1M10000048E02 


Staphylococcus aureus 


3596 


S1M10000048E03 


Staphylococcus aureus 


3597 


S1M10000048E04 


Staphylococcus aureus 


3598 


S 1 Ml 0000048E06 


Staphylococcus aureus 


3599 


S1M10000048E07 


SfsTnlnrlfwrtrriiv /iwwwc 

VJLLtjJliy IL?^L/L-L> Ltd LlLif t. Mil 


3600 


S1M10000048E08 


Staphylococcus aureus 


3601 


S1M10000048E10 


St/mlit\}lf\f/tf*mt<i /turffuv 


3602 


S1M10000048F02 


, V/<"7 71 ht rf/~>f*/->ff ?/v snii"£>tJv 
uf- ufjt i yt c/t. c/c t-«ij tint c ttd 


3603 


S 1M1 0000048F07 


SitnrttTxtJ rtrrtffiiQ fiiir&iit} 
V-Ji ttyf ty vKjvs Uub £-iij titt! c- tt j 


3604 


S1M10000048F08 


L_? L LifJltyt tJts L/LsL* liij UWCiu 


3605 


S1M10000048F09 


Staphylococcus aureus 


3606 


S1M10000048F11 


Staphylococcus aureus 


3607 


S1M10000048F12 


lyiujjriyitji^iJisisUct ttttf tsus 


3608 


SI M1 0000048fi02 


Rtemlri)] nfnr'S'in? rtiivanv 

tJlUjJfiyilJlsfJL,\sM2i U lit t-liJ 


3609 


S1M10000048G03 


^£W£/#f ( f'*C'L'C'l'C- WiJ Lilt! t^lto 


3610 


S1M10000048G04 


Stnnh\)lt~kmmiK mjffuv 
LjtLifjr lyiUL, cc-C Mi> uareiu 


3611 


S1M10000048G05 


Staphylococcus aureus 


3612 


S1M10000048G07 


Staphylococcus aureus 


3613 


S1M10000048G10 


Stfinhvlncnrcu*! trurfuK - 


3614 


S1M10000048G11 


Staphylococcus aureus 


3615 


S1M10000048H01 


StnnJrx)} iVrtf/'Hf /rumtiv 

LJi LAJJf l yi 1st; ULtL* HA (Alt/ 


3616 


S 1M1 0000048H02 


Staphylococcus aureus 


3617 


S1M10000048H03 


Staphylococcus aureus 


3618 


S 1 M 1 0000048H04 


Staphylococcus aureus 


3619 


S 1M 1 0000048H05 


Staphylococcus aureus 


3620 


S1M10000048H07 


Staphylococcus aureus 


3621 


S1M10000048H08 


Staphylococcus aureus 


3622 


S1M10000048H09 


Staphylococcus aureus 


3623 


S1M10000048H10 


Staphylococcus aureus 


3624 


S1M10000048H11 


Staphylococcus aureus 


3625 


S1M10000009E10 


Staphylococcus aureus 


3626 


S1M10000001F01 


Staphylococcus aureus 


3627 


S1M10000006B12 


Staphylococcus aureus 


3628 


S1M10000003D09 


Staphylococcus aureus 


3629 


S1M10000001D11 


Staphylococcus aureus 


3630 


S1M10000003B07 


Staphylococcus aureus 


3631 


S1M10000002A07 


Staphylococcus aureus 


3632 


S1M10000003F11 


Staphylococcus aureus 
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3633 


S1M10000047C07 


Staphylococcus aureus 


3634 


S1M10000013F10 


Staphylococcus aureus 


3635 


S1M10000014D11 


Staphylococcus aureus 


3636 


S1M10000015F05 


Staphylococcus aureus 


3637 


S1M10000048D01 


Staphylococcus aureus 


3638 


S1M10000011C03 


Staphylococcus aureus 


3639 


S1M10000012F03 


Staphylococcus aureus 


3640 


S1M10000002F07 


Staphylococcus aureus 


3641 


S1M10000048G01 


Staphylococcus aureus 


3642 


S1M10000009G12 


Staphylococcus aureus 


3643 


S1M10000012D05 


Staphylococcus aureus 


3644 


S1M10000014D07 


Staphylococcus aureus 


3645 


S1M10000047C05 


Staphylococcus aureus 


3646 


S1M10000018D08* 


Staphylococcus aureus 


3647 


S1M10000047B01 


Staphylococcus aureus 


3648 


S1M10000047H10 


Staphylococcus aureus 


3649 


S1M10000001A04 


Staphylococcus aureus 


3650 


S1M10000016E01 


Staphylococcus aureus 


3651 


S 1M 1 00000 17E 12 


Staphylococcus aureus 


3652 


S1M10000019B01 


Staphylococcus aureus 


3653 


S1M10000048F03 


Staphylococcus aureus 


3654 


S 1 M 1 0000034A07 


^\tfiT\rT\)I rkf > nf*f*'tii: sit }i*c>i 

»_> l L*.£J i t^yi (Ji^ C/O wo C4MT C?M#> 


3655 


S1M10000023G01 


Staphylococcus aureus 


3656 


S1M10000021G12 




3657 


S 1 M 1 0000024E04 


Stnnhvlnmrrij*: citiYPiit 

l~Jl LifSr v y IkJ\s CLu if »3 Ulu Ctfu 


3658 


S1M10000028H08 


Staphylococcus aureus 


3659 


S1M10000022B07 


Staphylococcus aureus 


3660 


S1M10000003A05 


Staphylococcus aureus 


3661 


SI Ml 0000003 A09 


Staphylococcus aureus 


3662 


S1M10000003E01 


Staphylococcus aureus 


3663 


S1M10000004C11 


Staphylococcus aureus 


3664 


S1M10000007E08 


Staphylococcus aureus 


3665 


S1M10000021G06 


Staphylococcus aureus 


3666 


S1M10000024C06 


Staphylococcus aureus 


3667 


S1M10000024D01 


Staphylococcus aureus 


3668 


S1M10000027D07 


Staphylococcus aureus 


3669 


S1M10000027E03 


Staphylococcus aureus 


3670 


S1M10000027G01 


Staphylococcus aureus 


3671 


S1M10000029A03 


Staphylococcus aureus 


3672 


S1M10000032B10 


Staphylococcus aureus 


3673 


S1M10000032C07 


Staphylococcus aureus 


3674 


S1M1 000003 8D04 


Staphylococcus aureus 


3675 


S1M10000047D07 


Staphylococcus aureus 


3676 


S1M10000048B03 


Staphylococcus aureus 


3677 


S1M10000048B06 


Staphylococcus aureus 


3678 


S1M10000048C10 


Staphylococcus aureus 


3679 


S1M10000048F05 


Staphylococcus aureus 


3680 


S4M10000001C01 


Salmonella typhimurium 


3681 


S4M10000002B06 


Salmonella typhimurium 
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3682 


S4M10000002B09 


Salmonella typhimurium 


3683 


S4M10000002G04 


Salmonella typhimurium 


3684 


S4M10000002G08 


Salmonella typhimurium 


3685 


S4M10000005G05 


Salmonella typhimurium 


3686 


S4M10000005H02 


Salmonella typhimurium 


3687 


S4M10000006A06 


Salmonella typhimurium 


3688 


S4M10000006A08 


Salmonella typhimurium 


3689 


S4M10000006C05 


Salmonella typhimurium 


3690 


S4M10000006F08 


Salmonella typhimurium 


3691 


S4M10000007G01 


Salmonella typhimurium 


3692 


S4M10000008C08 


Salmonella typhimurium 


3693 


S4M10000008H10 


Salmonella typhimurium 


3694 


S4M10000009A05 


Salmonella typhimurium 


3695 


S4M1 00000 10B05 


Salmonella typhimurium 


3696 


S4M 1 00000 1 0D04 


Salmonella typhimurium 


3697 


S4M1 000001 OH04 


Salmonella typhimurium 


3698 


S4M1 00000 11D08 


Salmonella typhimurium 


3699 


S4M10000011E08 


Salmonella typhimurium 


3700 


S4M1 00000 12B06 


Salmonella typhimurium 


3701 


S4M 1 00000 12B 12 


Salmonella typhimurium 


3702 


S4M1 00000 12D02 


Salmonella typhimurium 


3703 


S4M1 00000 13H02 


Salmonella typhimurium 


3704 


S4M1 00000 1 4B05 


Salmonella typhimurium 


3705 


S4M1 00000 1 4D04 


S!/i]mrMi£>l]/i t\ir\hi murium 


3706 


S4M1 00000 1 4D07 


Salmonella typhimurium 


3707 


S4M1 00000 14H02 


Salmonella typhimurium 


3708 


S4M 1 00000 15B 11 


Salmonella typhimurium 


3709 


S4M1 00000 15E09 


Sal tti onell a typh wi ur iu m 


3710 


S4M1 00000 16A02 


Salmonella typhimurium 


3711 


S4M10000018D09 


Salmonella typhimurium 


3712 


S4M1 00000 18E 10 


Salmonella typhimurium 


3713 


S4M1 00000 18F 10 


Salmonella typhimurium 


3714 


S4M1 00000 18G03 


Salmonella typhimurium 


3715 


S4M 1 00000 1 8H04 


Salmonella typhimurium 


3716 


S4M1 00000 19F05 


Salmonella typhimurium 


3717 


S4M1 00000 19G04 


Salmonella typhimurium 


3718 


S4M1 00000 19G05 


Salmonella typhimurium 


3719 


S4M 100000 19H06 


Salmonella typhimurium 


3720 


S4M10000020A04 


Salmonella typhimurium 


3721 


S4M10000020F05 


Salmonella typhimurium 


3722 


S4M10000020G10 


Salmonella typhimurium 


3723 


S4M10000022D04 


Salmonella typhimurium 


3724 


S4M10000022D12 


Salmonella typhimurium 


3725 


S4M10000022E12 


Salmonella typhimurium 


3726 


S4M10000022G07 


Salmonella typhimurium 


3727 


S4M10000022H06 


Salmonella typhimurium 


3728 


S4M10000023F01 


Salmonella typhimurium 


3729 


S4M10000024B02 


Salmonella typhimurium 


3730 


S4M10000024C06 


Salmonella typhimurium 
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3731 


S4M10000024C11 


Salmons} let typhimurium 


3732 


S4M10000024F08 


Salmonella typhimurium 


3733 


S4M 1 0000024GO 1 


Salmonella typhimurium 


3734 


S4M10000024G04 


Salmonella typhimurium 


3735 


S4M10000024G09 


Salmonella typhimurium 


3736 


S4M10000024H02 


Salmonella typhimurium 


3737 


S4M10000025A11 


Salmonella typhimurium 


3738 


S4M10000025E02 


Salmonella typhimurium 


3739 


S4M10000025E05 


Salmonella typhimurium 


3740 


S4M10000025H07 


Salmonella typhimurium 


3741 


S4M10000026C10 


Salmonella typhimurium 


3742 


S4M1 0000026D04 


Salmonella typhimurium 


3743 


S4M10000026E06 


Salmonella typhimurium 


3744 


S4M10000026E12 


Salmonella typhimurium 


3745 


S4M10000027C10 


Salmonella typhimurium 


3746 


S4M 1 0000027E02 


Salmonella typhimurium 


3747 


S4M 1 0000029B 1 2 


Salmonella typhimurium 


3748 


S4M 1 0000029D 12 


Salmonella typhimurium 


3749 


S4M 1 000003 0D03 


Salmonella typhimurium 


3750 


S4M 1 0000030F07 


Salmonella typhimurium 


3751 


S4M 1 000003 0G 11 


Salmonella typhimurium 


3752 


S4M10000032B12 


Salmonella typhimurium 


3753 


S4M 1 000003 3F0 8 


Salmonella typhimurium 


3754 


S4M10000033G05 


SfilitJfynplln ronViivnuvium 


3755 


S4M10000033G09 


Snlmnwpllf} tvnhjnnJvium 


3756 


S4M10000034A02 


Salmonella typhimurium 


3757 


S4M10000034A09 


Sfilmnnplla tvnhirmiriwn 


3758 


S4M10000034D06 


Salm one 11 a typh im urium 


3759 


S4M10000034H05 


Salmonella typhimurium 


3760 


S4M10000034H09 


Salmonella typhimurium 


3761 


S4M10000035B01 


Salmonella typhimurium 


3762 


S4M1 000003 5D01 


Salmonella typhimurium 


3763 


S4M 1 000003 5D02 


Salmonella typhimurium 


3764 


S4M10000035E03 


Salmonella typhimurium 


3765 


S4M10000035F02 


Sal monella typh im urium 


3766 


S4M1 000003 5F09 


Salmonella typhimurium 


3767 


S4M1 000003 6D07 


Salmonella typhimurium 


3768 


S4M1 000003 6F07 


Salmonella typhimurium 


3769 


S4M 1 000003 7A04 


Salmonella typhimurium 


3770 


S4M1 000003 7 A 10 


Salmonella typhimurium 


3771 


S4M1 000003 7E 10 


Salmonella typhimurium 


3772 


S4M10000037H09 


Salmonella typhimurium 


3773 


S4M1 000000 1H01 


Salmonella typhimurium 


3774 


S4M10000002F06 


Salmonella typhimurium 


3775 


S4M10000008D01 


Salmonella typhimurium 


3776 


S4M10000009G11 


Salmonella typhimurium 


3777 


S4M10000011F09 


Salmonella typhimurium 


3778 


S4M10000020F08 


Salmonella typhimurium 


3779 


S4M1 000002 1E07 


Salmonella typhimurium 
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3780 


S4M1 0000022B05 


Salmonella typhimurium 


3781 


S4M10000025H11 


Salmonella typhimurium 


3782 


S4M10000026B10 


Salmonella typhimurium 


3783 


S4M1 0000026E03 


Saltn one 11 a typhimurium 


3784 


S4M10000029A03 


Salmonella typhimurium 


3785 


S4M10000029C11 


Salmonella typhimurium 


3786 


S4M1 000003 0F06 


Salmonella typhimurium 


3787 


S4M10000032F03 


Salmonella typhimurium 


3788 


S4M10000032G01 


Salmonella typhimurium 


3789 


S4M10000034C05 


Salmonella typhimurium 


3790 


S4M10000034H04 


Salmonella typhimurium 


3791 


S4M10000035A09 


Salmonella typhimurium 


3792 


S4M10000035B06 


Salmonella typhimurium 


3793 


S4M10000035F01 


Salmonella typhimurium 


3794 


S4M10000037A08 


Salmonella typhimurium 


3795 


S4M10000037E03 


Salmonella typhimurium 
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E3M10000001A02 


8 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M1 000000 1A06 


9 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M1000000IB01 - 


10 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M100O0001BO2 


11 


EFA100739 


4888 


EFAlc0022__orf23p 


10537 


E3M10000001B02 


11 


EFA1 02549 


5000 


EFAlc0022__orf_24p 


10538 


E3M10000001B02 


11 


EFA102551 


5001 


EFAlc0022_orf_25p 


10539 


E3M10000001B05 


12 


EFA101165 


4922 


EFAlc0022__orf__8p 


10559 


E3M10000001B06 


13 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000001B08 


14 


EFA100642 


4S84 


EFAlc0041_orf_56p 


10792 


E3M10000001B10 


15 


EFA101409 


4934 


EFAlc0022_orf_llp 


10524 


E3M1000000IC02 


16 


EFA103038 


5017 


EFAlc0030_oif_I7p 


10613 


E3M1 0000001 C09 


17 


EFA103021 


5015 


EFAlc0030_orf_J6p 


10612 


E3M10000001D02 


18 


EFA101159 


4916 


EFAlc0022 orf 2p 


10543 


E3M10000001D04 


19 


EFA1 00742 


4891 


EFAlc0022_orf_20p 


10534 


E3M10000001D04 


19 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000001D04 


19 


EFA102554 


5002 


EFAlc0022_orf_19p 


10532 


E3M10000001D05 


20 


EFA100955 


4902 


EFAlc0022_oif_28p 


10542 


E3M10000001D05 


20 


EFA100978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000001D09 


21 


EFA 100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M10000001D09 


21 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000001E01 


22 


EFA101162 


4919 


EFAlc0022_orf„5p 


10555 


E3M10000001E01 


22 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000001E02 


23 


EFA103038 


5017 


EFAlc0030_orf_17p 


10613 


E3MJ0000001E03 


24 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1OO000O1EO3 


24 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M1 0000001 E04 


25 


EFA 100642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001E08 


26 


EFA 102502 


4995 


EFAlc0031_orf_36p 


10627 


E3M10000001E09 


27 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1 000000 1E09 


27 


EFA100211 


4871 


EFAlc0022_orf_10p 


10523 


E3M10000001F02 


28 


EFAl 02502 


4995 


EFAlc0031_orf_36p 


10627 


E3M1 000000 1F04 


29 


EFA102541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000001F06 


30 


EFAl 00642 


4884 


EFAlc0041_orf_56p 


10792 


E3M10000001F07 


31 


EFA101164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000001GO2 


32 


EFAl 01 409 


4934 


EFAlc0022_orf,llp 


10524 


E3M1 000000 1G03 


33 


EFAl 00210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1 000000 1G03 


33 


EFA10021 1 


4871 


EFAlc0022_orf_10p 


10523 


E3M1 000000 1G04 


34 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M1 000000 1G05 


35 


EFA101160 


4917 


EFAlc0022_orfJ5p 


10549 


E3M1 000000 1H02 


36 


EFAl 02541 


4998 


EFAlc0028_orf_J3p 


10602 


E3M1 000000 1H03 


37 


EFAl 00210 


4870 


EFAlc0022_orf_9p 


10560 


E3M1000000IH03 


37 


EFAl 002 11 


4871 


EFAlc0022_orfJ0p 


10523 


E3M1 000000 1H04 


38 


EFA100742 


4891 


EFAlc0022_orf20p 


10534 


E3M10000001H04 


38 


EFAl 0141 7 


4942 


EFAlc0022_orf_18p 


10531 


E3M1 000000 1H04 


38 


EFA102554 


5002 


EFAlc0022_orf_19p 


10532 


E3M10000004A04 


39 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000004A04 


39 


EFA 102554 


5002 


EFAlc0022_orf_19p 


10532 
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E3M10000004C03 


40 


EFA 100478 


4880 


EFAlc0012 orf 2p 


10486 


E3M 1 0000004D01 


41 


EFA101412 


4937 


EFAlcO022 orf 14p 


10527 


E3M 1 0000004D0 1 


41 


EFA1 01 4 13 


4938 


#N/A 


#N/A 


E3M10000004D01 


41 


EFA101414 


4939 


EFAlc0022_orf 15p 


10528 


E3M 1 0000004D02 


42 


EFA 102022 


4974 


EFAlcO044 orf 106p 


10881 


E3M 1 0000004D02 


42 


EFA 102023 


4975 


EFAlc0044 orf 107p 


10882 


E3M10000004D10 


43 


EFA 101 162 


4919 


EFAlc0022_orf 5p 


10555 


E3M10000004D10 


43 


EFA 101 163 


4920 


EFAlc0022 orf 6rj 


10557 


E3M10000004E11 


44 


EFA1 01086 


4910 


EFAlc0040 orf 90p 


10763 


E3M 1 0000004F08 


45 


EFA 102549 


5000 


EFAlc0022 orf 24n 


10538 


E3M10000004F08 


45 


EFA 102551 


5001 


EFAlc0022 orf 25n 


10539 


E3M 1 0000004F 1 0 


46 


EFA 1 01 086 


4910 


EFAlc0040 orf 90p 


10763 


E3M 1 0000004GO 1 


47 


EFA1 03021 


5015 


EFAlc0030 orf 16p 


10612 


E3M 1 0000004H 1 1 


48 


EFA 102549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000004H1 1 


48 


EFA1 02551 


5001 


EFAlc0022 orf 25p 


10539 


E3M 1 0000005A07 


49 


EFA 102541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000005B01 


50 


EFA101414 


4939 


EFAlc0022 orf 15p 


10528 


E3M10000005B01 


50 


FFA101415 


4940 


FFA 1r0099 orf lfin 


10529 


E3M 1 0Q00005B08 


51 


FFA 1 02549 


5000 


FFA1c0022 nrf 24n 


10538 


E3M 1 0000005B08 


51 


EFA1 02551 


5001 


EFAlc0022 orf 25p 


10539 


E3M 1 0OQQO05CO I 


52 


EFA 103 021 


5015 


FFAlc0ft30 r»rf Ifin 


10612 


E3M1 0000005 C03 


53 


EFA 1 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M 1 0000005C04 


54 


EFA102186 


4981 


EFAlc0045 orf 94p 


10949 


E3M10000005C04 


54 


EFAl 02453 


4993 


EFAlc0045 orf 203p 


10931 


E3M10000005C04 


54 


EFA1 02728 


5006 


EFAlc0045 orf 93p 


10948 


E3M 1 0000005D03 


55 


EFAl 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000005D04 


56 


EFA103021 


5015 


EFAlc0030 orf 16p 


10612 


E3M10000005D10 


57 


EFAl 02549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000005D10 


57 


EFA102551 


5001 


EFAlc0022 orf 25p 


10539 


E3M 1 0000005EO 1 


58 


EFA 102 549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000005E01 


58 


EFA 102551 


5001 


EFAlc0022 orf 25p 


10539 


E3M10000005E02 


59 


EFA 102 549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000005E02 


59 


EFAl 025 51 


5001 


EFAlc0022 orf 25p 


10539 


E3M10000005E03 


60 


EFA 102541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000005E08 


61 


EFAl 01 403 


4932 


EFAlc0033 orf 54p 


10662 


E3M 1 0000005F07 


62 


EFAl 03 021 


5015 


EFAlc0030 orf 16p 


10612 


E3M10000005F10 


63 


EFAl 02549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000005F1 0 


63 


EFAl 025 51 


5001 


EFAlc0022 orf 25p 


10539 


E3MI0000005G05 


64 


EFAl 02549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000005G05 


64 


EFAl 02551 


5001 


EFAlc0022 orf 25p 


10539 


E3M10000005H04 


65 


EFA 103 021 


5015 


EFAlc0030 orf 16r» 


10612 


E3M10000006B03 


66 


EFAl 01 162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000006B03 


66 


EFAl 01 163 


4920 


EFAlc0022 orf 6p 


10557 


E3M10000006C01 


67 


EFA101416 


4941 


EFAlc0022_orf 17p 


10530 


E3M10000006C01 


67 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000006C12 


68 


EFA 102549 


5000 


EFAlc0022_orf_24p 


10538 


E3M10000006C12 


68 


EFAl 02551 


5001 


EFAlc0022 orf 25p 


10539 


E3M10000006D03 


69 


EFA101416 


4941 


EFAIc0022_orf_17p 


10530 
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(protein) 
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ID 


E3M 1 00Q0006D03 


69 


EFA101417 


4942 


EFAlcO022 orf 18p 


10531 


E3M10000006E1 1 


70 


EFA1 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000006E1 1 


70 


EFA1 02542 


4999 


EFAlc0028 orf 4p 


10603 


E3M10000006F04 


71 


EFA1 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M1 0000006F04 


71 


EFA 102542 


4999 


EFAlc0028 orf 4p 


10603 


E3M10000006G04 


72 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000006G04 


72 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M10000006G12 


73 


EFA101162 


4919 


EFAlc0022 orf 5r> 

X-tx r±x wv^^ \jlx_ 


10555 


E3M10000006G12 


73 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M10000006H09 


74 


EFA1 00642 


4884 


EFAlc0041 orf 56p 


10792 


E3M10000007A02 


75 


FFA101 162 

X~JJ7f\. X \JX X 


4919 


FFA1r0027 orf 5n 


10555 


E3M1 OOQ0007A02 


75 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M1 0000007B02 


76 


EFAI01162 


4919 


FFAlc0022 orf 


10555 


E3M1 00000O7BO2 


76 


EFA 101 163 


4920 


FFA1c0022 orf fin 


10557 


E3M1 0000007B03 


77 


FFA101 162 

XJX lull j_ 


4919 




10555 


E3M1 0000007B03 


77 


EFA101163 


4920 


FFA1c0022 orf fin 


10557 


E3M1 0O00007CO3 


78 


EFA101416 


4941 


EFAlc0022 orf 17p 


10530 


E3M1 0000007C03 


78 


EFA 101 41 7 


4942 


FFA1c002? orf ISn 

XuX r\ 1 \AJ\J KJi ± X 0|J 


10531 


E3M1 0000007C04 


79 


EFA 100642 


4884 


FFA1r0041 orf 5fvn 


10792 


E3M 1 0000007D03 


80 


EFAI01162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000007D03 


80 


EFA 101 163 


4920 


FFA1rfl022 orf 6n 


10557 


E3M1 0000007E05 

j_VJlv.L 1 WWW * i-<vJ 


81 


FF A 100742 


4891 


FFA 1 efl022 orf 2fln 


10534 


E3M1 0O000O7EO5 


81 


EFAI01417 


4942 


EFAlc0022 orf 18p 


10531 


E3 Ml 0000007E05 


81 


EFA 102554 


5002 


FFA1rf)0?2 orf 1 Qn 


10532 


E3M1 0000007FO 1 


82 


FFA101 162 


4919 


FFA1H1092 orf 


j 0555 


E3M1O000007FO1 


82 


EFA101163 


4920 


EFAlcO022 orf 6p 


10557 


E3M 1 0000007F06 


83 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M 1 0000007FO6 


83 


EFA101163 


4920 


FFAlcO022 orf 6n 


10557 


E3M 1 0000007GO 1 


84 


EFA101162 


4919 


FFAlc0022 orf 5n 


10555 


E3 M 1 0000007GO 1 


84 


EFA101163 


4920 


EFAlcO022 orf 6p 


10557 


E3M 1 0000008C03 


85 


EFA 102501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000008C08 


86 


EFA101536 


4946 


EFAlcO042 orf 46p 


10823 


E3M10000008C09 


87 


EFA10I410 


4935 


EFAlcO022 orf 12p 


10525 


E3M10000008D08 


88 


EFA 102501 


4994 


EFAlcO031 orf 35p 


10626 


E3 M 1 0000008E02 


89 


EFA1 00783 


4895 


EFAlcO042 orf 141p 


10811 


E3M10000008G05 


90 


EFA101162 


4919 


EFAlcO022 orf 5p 


10555 


E3M1O000008GO5 


90 


EFA101163 


4920 


EFAlcO022 orf 6p 


10557 


E3M 1 0000008G09 


91 


EFA 103021 


5035 


EFAlc0030 orf 16p 


10612 


E3M10000008G09 


91 


EFA 103 03 8 


5017 


EFAlc0030 orf 17p 


10613 


E3M1O0000O8HO2 


92 


EFA 101 695 


4954 


EFAlc0031 orf 6p 


10629 


E3M10000009C07 


93 


EFA1 03508 


5029 


EFAlc0033 orf 95n 

XjX AlwvJ J yll 


10672 


E3M10000009C09 


94 


EFA100870 


4899 


EFAlc0031 orf 36p 


10627 


E3M10000009D01 


95 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3M10000009E02 


96 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3M10000009E02 


96 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 


E3M10000009E03 


97 


EFA101160 


4917 


EFAlc0022_orf3p 


10549 


E3M10OO00O9EO5 


98 


EFA1 02501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000009G02 


99 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 



-377- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M1 00000 10C08 


100 


EFA1 00870 


4899 


EFAlc0031 orf 36p 


10627 


E3 Ml 00000 10D05 


101 


EFA 100757 


4894 


EFAlc0044 orf 27p 


10897 


E3M1 00000 10F01 


' 102 


EFA 102551 


5001 


EFAlc0022 orf 25p 


10539 


E3M100000I0G05 


103 


EFA101 164 


4921 


EFAlc0022_orf_7p 


10558 


E3M10000010G07 


104 


EFA101 165 


4922 


EFAlc0022 orf 8p 


10559 


E3M1 00000 10G09 


105 


EFA103571 


5030 


EFAlc0044 orf lOlp 


10879 


E3M10OO0OI0G1O 


106 


EFA1 02091 


4977 


EFAlc00I0_orf 3p 


10481 


E3M1O0OOO10HO2 


107 


EFA 100 194 


4868 


EFAlc0022 orf 26p 


10540 


E3M10000011A09 


108 


EFA103038 


5017 


EFAlc0030 orf 17p 


10613 


E3M100000I1B03 


109 


EFA 102091 


4977 


EFAlcOOIO orf 3p 


10481 


E3M10000011B09 


110 


EFA 10250 1 


4994 


EFAlc0031 orf 35p 


10626 


E3M100000I1C07 


111 


EFA101790 


4959 


EFAlc0042 orf lllp 


10803 


E3M1 00000 11D03 


112 


EFA 1002 10 


4870 


EFAlc0022 orf 9p 


10560 


E3 Ml 000001 1D03 


112 


EFA 1002 11 


4871 


EFAlc0022 orf lOp 


10523 


E3M10000011H02 


113 


EFA 102541 


4998 


EFAlc0028 orf 3p 


10602 


E3M 100000 1 1H05 


114 


EFA101164 


4921 


EFAlc0022 orf 7p 


10558 


E3M10000012B01 


115 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M 1 00000 1 2B02 


1 16 


EFA100151 


4864 


EFAlc0021 orf 14p 


10516 


E3M10000012B07 


117 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3M10000012B07 


117 


EFA101411 


4936 


EFAlc0022 orf 13p 


10526 


E3M 1 00000 1 2B07 


1 17 


EFA101412 


4937 


EFAlc0022 orf 14p 


10527 


E3M 1 00000 12B08 


118 


EFA1 01409 


4934 


EFAlc0022 orf lip 


10524 


E3M10000012C01 


119 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M 1000001 2D 10 


120 


EFA1 02501 


4994 


EFAlcO031 orf 35p 


10626 


E3M10000012E08 


121 


EFA101164 


4921 


EFAlc0022 orf 7p 


10558 


E3M10000012F05 


122 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000012F06 


123 


EFA101409 


4934 


EFAlc0022 orf lip 


10524 


E3M10000012F07 


124 


EFA101417 


4942 


EFAlc0022 orf 18p 


10531 


E3 Ml 00000 12F07 


124 


EFA 102554 


5002 


EFAlc0022 orf 19p 


10532 


E3M10000012F10 


125 


EFA101410 


4935 


EFAlcO022 orf 12p 


10525 


E3M10000012F10 


125 


EFA1 01411 


4936 


EFAlc0022 orf 13p 


10526 


E3 Ml 00000 12G02 


126 


EFA101165 


4922 


EFAlc0022 orf 8p 


10559 


E3M1 00000 12G07 


127 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3M10000012G07 


127 


EFA1 01411 


4936 


EFAlc0022 orf 13p 


10526 


E3M10000013A06 


128 


EFA101159 


4916 


EFAlc0022 orf 2p 


10543 


E3M1 00000 13 A07 


129 


EFA101160 


4917 


EFAlc0022 orf 3p 


10549 


E3M10000013C05 


130 


EFA101160 


4917 


EFAlc0022 orf 3p 


10549 


E3 Ml 00000 13C05 


130 


EFA101 161 


4918 


EFAlc0022 orf 4p 


10551 


E3M1 00000 13D02 


131 


EFA 101 160 


4917 


EFAlc0022 orf 3p 


10549 


E3M1 000001 3D08 


132 


EFA101415 


4940 


EFA 1 c0022_orf_l 6p 


10529 


E3M10000013D10 


133 


EFA 1002 10 


4870 


EFAlc0022 orf 9p 


10560 


E3M10000013D10 


133 


EFA 1002 11 


4871 


EFAlc0022 orf lOp 


10523 


E3M10000013E02 


134 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M10000013E08 


135 


EFA102501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000013F05 


136 


EFA1 02541 


4998 


EFAlc0028_orf_3p 


10602 


E3M10000013F12 


137 


EFA101 164 


4921 


EFAlc0022_orf7p 


10558 


E3M10000013F12 


137 


EFA101165 


4922 


EFAlc0022_orf_8p 


10559 


E3M10000013G10 


138 


EFA103062 


5019 


EFAlc0030_orf_19p 


10615 
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Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemsrked gene 


full length 

ORF 
Protein Seq 

n> 


F3ivnonnnni iwn^ 

t-4 D XVI 1 UU U U U X D n.u D 


139 


PPA 1 ni4i 9 

IirAlUX4lZ 


4937 


PPA1r»nn99 rtt-f 1 Art 


10527 


F3ivrionnnni 3i-rns 


140 


ppa im 1 63 

xir^viu x x uo 


4920 


FFA1rnn99 nrf 6n 

x-'Jr aicuu^ j. on op 


1 CiH'7 


E3Mioonnm 3Hin 


141 


ppa inn 64 

JDX rtlUI xut 


4921 


PPA 1 rnn99 r»rf 7n 


10558 


F 3ivr 1 flonnn 1 4R 1 9 

Ju^lVXX UUUUU 11D 1Z 


142 


ppa i nn73Q 


4888 


PPA1r-nn79 nrf 73r» 


i n^37 


nnonrn dRi ? 

c j ivi l y uuuu i tu i ^ 


142 


PPA m">S4Q 


5000 


PPA 1 r nH99 r»rf 9Ark 


i n^3c 


F3Mioonnoi4i3i9 


142 


FFAIfl^^SI 


5001 


PPAlrOn99 r>rf 9Sn 


10539 


F3Miooonm4Fi9 


143 


FFA 10140Q 


4934 


FPA1fnn99 r»rf llti 


10524 


HJ1V1 1 UUUUU 1 411 1 z 


143 


ppa imiift 




PPA1^n079 rki-f 1 ?n 

xSr A J C UUZ i__on_ 1 Zp 


JUDZD 


AjOiVLX UUUUU 1-HvJU" 


"144 "' 


FFA 1HOQQ1 


4905 


PPA1r-nn3S rkT-f fifln 

xirAicuuj j^on_o up 


1UOO 1 


F3M1 0000(11 4frflQ 


144 


FF A 103033 


5016 


PFA1^n03 , S nrf 6rtn 

UrAi cuuj J^oxT^oup 


i n6fti 


F3\rfiflooom sro4 


145 


FFAJ00065 


4863 


PP A 1 ^n049 rtrf 1 Art 


IXJOl 3 


P3iv/Ti nnnnm 


146 


ppa mi \«n 
UrAlUl lOi 




PPAii->nn77 ™-f c — 


10555 


P3ivn nnnnm spi7 

EOlVJ. 1 UUUUU 1 JE, 1 Z 


147 


pp a i nn^ i n 


4870 


PPA 1 r>nn77 nrf 0« 

Erf a i cuuzz on_yp 


10560 




147 


ppa innn i 


4871 


pp a i /^nr>77 rtr^ 1 i a« 
crA I CUuZZ_OIT_x up 


10523 


CijlVL 1 UUUUU 1 OAUj 




xir A1U1 /jJ 


4957 


iir A 1 CUUZZ_OIT_jUp 


10552 


p3iv/nnnnnm6AnA 


I4y 


ppa irti ^no 


4934 


TJT7 4 7^nn77 m-F 11n 

iir A i CUUZZ ori_I I p 


10524 


P3iv/n nnnnn^rM 1 


150 


ppa 1 ni 163 
xir/viui ioj 




PPA1r>nn77 nrf fin 

Eif a i cuuzz_on_op 


10557 


p 3 iwri nnnnm 6*" 1 ! i 


150 


ppa tni 164 
JirAlUi 104- 


/1Q71 


nr a l cuuzz_ori_ / p 


10558 


p-JMi nnnnm 6Fvn3 

EiJ XVI 1 UUUUU X OIJuj 


151 


PPA 1 no'774 


5009 


PPAIr-nnAd nrf Kn 

UrAl CUU't^^OxT^ZDp 


10896 


p^mn nnnnm 6Pn6 

EjjSyx I UUUUU 1 Or UO 


152 


ppa i nnni 


4983 


JirAlCuU41_ori_l 1 Jp 


10769 


p'S'N/T i nnnnm stji n 
coivx i uuuuu i or i u 


153 


tji7 a i n i /i i n 


4935 


rsr'AlCUUZZ_OlT^lZp 


10525 


P3\yr i nnnnm api n 
Jzoivx i uuuuu i or i u 




ppa i ni ai i 


/1Q36 


PCTA1/>nmO rtrf 1 In 

Iir A 1 CuuzZ_OxI_1 5p 


10526 


P3iv/ri nnnnm 6wns 

Ei jXVX. 1 UUUUU 1 Oilv J 


154 


ppa mil 6n 


4917 


PPA1r>nn79 nrf "in 

Eif a i cuuzz on__j p 


10549 


p^AjTI nnnnm ^prm 

riolvl 1 UUUUu 1 Ori 1U 


155 


ppa i m /i no 


4934 


lit'AlCUUZZ^ri^l ip 


10524 


p3tvvti nnnnm 7 a no 

JUIVI 1 UUUUU 1 / AU7 


156 


ppa 1 m t6i 




CCA IpflHOO rtvf /I r-, 
Jc,r AlCUUZZ_0xI__4p 


10551 


P3\a l nnnnm n a no 

XVI 1 UUUUU X i i*\\FJ 


156 


PPA i m 1 60 


4919 


PPA1^nn99 nrf 

E,f ai cuuzz_on_jp 


10555 


P3ivf i nnnnn 1 7rino 

Xjjivx i uuuuu x / u\jy 


157 


PPA 1 ni/119 


4937 


PPA1r»nn99 nrf 1Arv 

Jir a i cuuzz ori_ 1 4p 


10527 


E3M1000001RA07 


158 


PF A 109091 


4977 


FFAlrOOlO nrf 3n 
xixr^rt.xuuuxu uii jp 


10481 


p-sivyf i nnnnm ft fn9 

XUijXVllUUUUUXol_,UZ 


159 


ppa 1 nn6A7 


/tec >i 

4oo4 


PP A 1 fiflfl A 1 nrf ^^t\ 

xir a i cuu4 i_ori^D up 


10792 


P3ivf i nnnnn 1 «.pn t 

HJ1VX X UUUUU X OJ^iU i 


160 


ppa 1 n3n9 1 

xirAlVJ^UZl 


5015 


PPA1r»nn3n nt-f 16-n 

xir a i cuu-J u_on_j op 


10612 


F^MioonnnisonQ 

DjlvllUUUUU 1 0\J\J2? 


161 


PPA 1 01 SR3 


4949 


PPA1r-nn96 nrF 73« 

xir a x cuuzo on_z jp 


inso^ 

lUJl/J 


P3ivi i nnnnm rpm6 

r_j j> ivi i uuuuu x onuo 


162 


PPA101417 


4942 


PPA1r-nn99 nrf 1 ftn 

Eif a x cuuzz_pri_j op 


i r\n i 


EiJlVX. X UUUUU X ?J3uO 


163 


ppa i nm si 


4864 


PPA1/^nn91 nrf Un 

cr a x cuuz i on_ i "+P 


i nsi £ 

1UDJD 


F3M 10000019002 


164 


pp A 102022 


4974 


FFA1rfl044 nrf 106r» 

IZix 1 vUv it Ull XUUp 


10881 


Pi"N/r i nnnnn i QPm 


165 


ppa i nns*7n 

DrAJ UUo /U 


4899 


PPA1<-nn31 nrf 36t-» 

CrAJ CuUJ J OI T j op 


10627 


F3M1 fiOOOO 1 9F03 


165 


FFA102S09 


4995 


PPA1^n031 Aif Ifin 


10627 


V 3 TVT1 DOOOO 1 QF04 

J_r J 1V1 X UUUUU X JCfVi 


166 


PPA 109^01 


4994 


PPA1^>n031 nrf l^n 


10626 


F3M i 00000.20004 

Xi JlVl 1 UUUUU ^VJVJU'r 


167 


FFA 1 0nR70 

XiriAXUUO (V 


4899 


PPA1r0n31 i\r? 36r> 

xir a x cuuj x_ori t _j op 


1 n.677 
luOZ/ 


E3M10000020G04 


167 


EFA 102502 


4995 


FFA1r003l nrf 36n 
EiErS-l IvUUJ 1 uxx jup 


10627 


E3M 1 0000020H05 


168 


EFA 103 (138 


5017 


FFA1c0030 nrf 17n 
-Lvi > v i IiUuju yi i i / p 


10613 


F3M1 0000091 ADR 


169 


FFA 101 169 
crAiUi xoa 


4919 


PPA1r0n99 nrf In 

xirAxcuuz z_on^ j p 




F3M1 0000021 AOR 


169 


FFA 101 163 


4920 


FFAIr-0099 nrf 6n 

EiEr\. X UWAA UXX Op 


10557 


E3M 1000002 1 All 


170 


EFA101417 


4942 


FFAlcO022 nrf IRn 


• 10531 


E3M10000021B10 


171 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M10000021C03 


172 


EFA 102501 


4994 


EFAlc0031_orf_35p 


10626 


E3M10000021C04 


173 


EFA101161 


4918 


EFAlc0022_orf_4p 


10551 


E3M10000021C08 


174 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 j 


E3M10000021D04 


175 


EFA1 00870 


4899 


EFAlc0031_orf_36p 


10627 
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Clone 
SeqID 


PathoSecj Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full 1 Aricrtf~Fi 

J.U11 ICJI^LII 

ORF 

Protein Seq 

n> 


f ^ \/f i 000009 i 004 


1 75 


FFA 109509 


4995 




10627 


F^Tv/nooooo9iFio 


176 


FFA 1 00704 


4887 


FFA 1 W)fl 1ft nrf Art 


10482 


fimi 000009 1 004 


177 


FFA 100955 

ijl A 1 


4902 


FFA1rfin?9 nrf 9Rn 




f^mi 0000091010 


178 


FFA 100fiA9 


4884 


FFAIr-OOAl ni-f S An 

HIT aj cuu'f i on j op 


10792 


F1M10000091 (rl 1 


179 


FFA 101 Ifil 
U/l V\l U 1 IOJ 


4920 


FFA1/«nn99 nrf fin 

ct /\ i cuvjzz__ori_op 


10557 


f^mi 000009 1 hi i 


180 


FFA 1 m 1 fiT 


4920 


FFA1r-ftft99 nrf fin 


10557 


fimi 0000099 a 04 


181 


ffa i m 4i n 


4935 


FFA 1f0fl99 nrf 1 On 

xir/v i cuuzz on_j zp 


10525 


FiMiooono99Ai i 


182 


FFA 10141 7 


4942 


FFA1/-0099 r-,T-f IRn 


10531 


Fwiooooo99Tfo4 ' 


■ 


FFAiniAin 


4935 


iir /\ l cuuzz_on_i zp 


10525 


f^mi 0000097R05 


184 


FFA 1 01 41 fl 


4935 


FFA1r>0n99 nrf 1 9n 

xir/\ i cuuzz_on_i zp 


10525 


f^vti noonn99R05 

Xj J ivi 1 U UU U UZZ X5 U J 


184 


FFA 1 01 A1 1 


401* 


T?FA1/»Pim9 nrf 

xlr A i cuuzz_on_i jp 


10526 


f^tv/ti oonno99Ft07 


185 


FFA 1 fY^71 


5030 


FFAI^nniA lain 

Xji* /\. j ori_ l u ip 


10879 


f^ivti onooo99P05 


186 


FFA 1 m 1 AO 
JC/rrtiui luu 


4917 


FFAIi-0099 nrf In 

CjP s\ i cuuzz_on_ op 


10549 


fiivti nnnnn99Pns 

C J Ivl 1 UU U U |M£ *w U J 


186 


FFA 1 m 1 A\ 
Cr A1U1 1 0 1 


4918 


FFA1/»0099 oir-F in 
xlr r\ l CUUZZ^OiT_^'p 


10551 


f^h/n n.nnnn.99pnfi 

XI Jivi 1 UUUUUZZv_,UO 


187 


CCA 1 000951 


4904 


Jir /v l cuuzz_ori_z /p 


10541 


piMi nonno99Pno 


188 


FFA 1 01 1 fi9 

iir/\iui ioz 


4919 


FFA1r>fin99 nrf 

xir A 1 cuuzz_oiT_j>p 


1 rt*?^ 

IUjOD 


f^vm nooon.99riOd. 

£ij 1V1 1 UU U U UZZU \} c t 




FFA 1 01 A1 9 


4937 


xir a. i cuuzz__on_ 1 4p 


10527 


F^\/f 1 nnnnn99Fn^ 

Xi 3 1VL 1 UUU U UZZr U J 


i?u , 


ffa i n^^m 


4994 


CCA Ir.flrt'JI nrf Kn 

xir A 1 CUUJ i_ort_3Dp 


10626 


F^TVyf 1 ftfiOft099FOfi 

EO 1V1 1 UUUUUZ.£P \J\3 


191 


FFA 1 ft1 1 fi1 


4918 


FFA1r>ftfl99 nrf An 

Hr A 1 CUUZZ__OiI_4p 


1055 1 


v~x\a \ oonon99Fnfi 

CO Lvl 1 UUUVsUZZr UD 


191 


FFA 1(111 fi9 
Eir/ilUl IOZ 


4919 


FFA1r-fl099 nrf *\r\ 

xir a i cuuzz orc_pp 


10555 


xi A JV1 1 UU U U UZZr Uo 


192 


"EJtr A mum 


4935 


fcr A 1 cuuzz_ori_i zp 


10525 


Fi\/f i nnoon99nn9 

JljiVl 1 UUU UUZZv»UZ 




FF A 1 ft 1 m 9 
ill A.1U1 \JjLJ. 


4906 


PT? A 1 nfinAl nrf fiQn 

xir A 1 CUU4 j_orl_oyp 


10875 


JC. J IVI 1 VUUVUZZVJ 1 z 


194 


FF A 1 (\Vn(\A 


4887 


T7 TJ A 1 r>An 1 fl Aff /I n 
tLr A 1 CUU 1 U_Oi I^J+p 


1 0482 


f 3 \a i 000009 a m 

Cj IVi 1 UUU U UijAUJ 


195 


CCA 1 ftl A1 


4938 


#N/A 


#N/A 


f^ivt i 0000093 a ofi 


196 


ffa inno.9R 


4904 


FFA 1^0099 rwf 99n 

Er ai cuuzz__on_^z /p 


1 0541 


F3\A1 0000093 A07 


197 


FFA 1 09^09 


4995 


PC A 1 fOA^ 1 Tfin 

cr a i cuu j i__on_ j op 


10627 


F^ivn 000009*^00 


198 


FFA 1 fW7nA 


4887 


FFAIoOflin riff An 

nr a i cuu i u on_^tp 


1 0482 


E3M10000023B02 


199 


FFA 101 1 50 


4916 


FFAlc0fl22 nrf 9n 


10543 


piui 00000911309 


199 


FFA 1 A1 IfiA 


4917 


FFA1r-ftfl79 ra-f 5t\ 
XvFAlCUUZ z on j p 


10549 


F3Tv/nooooo93TiOfi 

Xijlvll UuWUiJJQUO 


200 


FFA 1 09^41 


4998 


TJFAIrfimS /-wi-f Irk 

xir A 1 cu uz o_on_j p 


10602 


f^mi ooooo93P03 


201 


FFA 1 A1 dflO 


4934 


FFA1n0n99 nrf 1 In 

xir ai cuuzz__on_i ip 


1 U3Z4 


F3iVy , nooooo93P03 


201 


FFA mi4in 


4935 


FFAlpftn99 nrf 19n 

xir a i cuuzz__on__i zp 


10525 


f 3 ivr i ooo 009 3 rn a 

Ei j 1V1 lUUUWiJVjU'r 


202 


FFA IfV/^AI 
CiC /\ 1 UZ Jf 1 


4998 


xir a i cu uz o_on_j p 


iuouz 


0000023P06 


2()3 


FFA101413 

XjI IuItU 


4938 


#N/A 


#N/A 


F^iwTi ooooo9**por 

XiJlVI 1 UUUUUZ jLUo 


204 


ffa inno^^ 

CiC f\ 1 UU7JJ 


4902 


FFA1r>0099 nrf TQn 

Xir A I C UUZZ_Ori_Z Op 


10542 


F1M 1 0000093P09 


205 


FFA 101 1 50 


4916 


FFA1r0099 nrf 9n 


10543 


E3MI0000023C09 


205 


FFA 101 IfiO 

JLrl 1 V 1 1 Uv 


4917 


FFA1c0022 nrf 


10549 


f 3ivr t ooooo93no? 


206 


FFA T 095(11 
nrrviuzjui 


4994 


FFAIr-nrnl nrf "?5n 

xir a i c uu j l on j jp 


lUDZO 


F3MI0000023D04 


207 


FFA101160 


4917 


FFAtr>fin99 nrf In 


10549 


E3M 1 0000023 D 1 0 


208 


EFA10I413 


4938 


#N/A 


#N/A 


F3M1 0000023F04 


209 


FFA 101 41 9 


4937 


FFA If 0099 nrf 14n 


1 0597 


piiui ooooo? ^ F07 


— 210 — 


FFA 101 162 


4919 


FFA 1^0099 nrf 5n 
Er/\iLuuzz on jp 


IUjjj 


F1M10000023F09 


211 


FFA 102501 


4994 


FFAIrOftll nrf 15n 
CiCt\ 1 tWJ 1 yl 1 J jp 


10626 


E3M1 0000023 F02 


212 


EFA101412 


4937 


EFAlcfl022 orf 14d 


10527 


E3M10000023F10 


213 


EFA1 02551 


5001 


EFAlc0022_orf_25p 


10539 


E3M1 0000023 G02 


214 


EFA1 01160 


4917 


EFAlc0022__orf.3p 


10549 


E3M10000023G04 


215 


EFA101414 


4939 


EFAlc0022_orf_15p 


10528 


E3M10000023G10 


216 


EFA101411 


4936 


EFAlc0022_orf_13p 


10526 
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ID 


E3M10000023H08 


217 


EFA1 02502 


4995 


EFAlc0031 orf 36p 


10627 


F^M1 0000074 AO! 

JCrJ LYL 1 VJ \J\J V/yA*rAVJ 


218 


FFA101 161 


4918 


FFA1^nf>99 nrf do 

X-f r /l 1 LiVJ L/ZZ UI 1 Hp 


10551 


FW1 0000094 A04 


219 


FFA 1 09006 


4973 


FFAlrn(i9S nrf 1 7n 
xj»x;/TkXUUUii»j urx x /p 


10580 


E3M1 0000024A08 


220 


EFA101160 


4917 


EFAlc0022 orf 3p 


10549 


0000094A08 


220 


FFA101 161 
i-jX .rvx v i xux 


4913 


FFA1r0099 nrf 4n 

XZiF / V X t.\JUiZ UI X 


10551 


1_> «j 1VX 1 \J U \J VJ Vy V/ U 


221 


FFA 109*501 


4994 


x_.p /a i L/vjvj j x urx j jy 


10626 


X-/ Jivl 1 \J\J\J\J\J^^J r\\f\j 


222 


FFA 101 160 


4917 


FFA1r0099 nrf "^n 

XZjX r\ X VUVJAZ. UI X jp 


10549 


F^MlO000095RO1 


223 


FFA100I94 


4868 


FFA1r0099 nrf 96n 


10540 


F^M 1000009 5R01 

Xj JlVI 1 UUUuuZJDul 


223 


FFA10097R 


4904 


FFA1rft099 nrf 97n 
xir rt.xiyUU/CZ urx ^i/p 


10541 


E^M1 0000025R03 


224 


FFA10141 1 

X-/X I \ lu It 1 1 


4936 


FFA1r0099 nrf 1 ?n 
Jorrt-xovjuiz uix xjp 


10526 


LJlMlUUUUUiJDU.l 


224 


FFA101419 
xz»r -rv luitii 


4937 


FFA1r0099 nrf 14n 


10527 


F"3M 1 000009 ^R05 


225 


FFA10097R 


4904 


FFA1pfifl99 nrf 97n 
cr alluuzz urx z/p 


10541 


F^lVfl 000009 SR10 


226 


FFA101 169 


4919 


FFA IfO/V)'? rirf 


10555 


F3M1 0000095P01 


227 


FF A 109509 


4995 


FFA1r-n<Vt1 nrf ^6n 
ijrA.ibWji urx jop 


10627 


F1M 1 000009 ^POA 


228 


FFA 1H1 1 SO 


4916 


FF A 1 i-finOO nrf 9t» 

xir /\. i cuvJzz_orx_zp 


10543 


F^MI 000009^PO^ 

XiZjlYX 1 V U U U U.^»J tyUJ 


229 


FFA 109549 


5000 


FFA1f-n099 nrf 94n 


10538 


XL .31VX IvUUUWZJLvUj 


229 


FFA 109551 


5001 


FFA1/-(lfl99 nrf 9Sr> 






230 


ppi 1fif>/v49 


4884 


FFA1<^nAil1 nrf 5An 

Eif a i cuu i + x on_3op 


1 f>"707 


F^K/f 1 Ofl0009SPOR 


231 




4899 


FFA1nfini1 nrf ^fin 
xz«r/vxvwUU5 x on jop 


10627 




231 


PFA iH9Sfi9 


4995 


tzit/xicuvj i on y op 


10627 




232 


FFA 1095(11 


4994 


FFA1r»nmi nrf ISn 




paui noono95r , i i 


233 


FFA 1 fl1 1 69 


4919 


FFAIfflflO^ nrf Sn 

fir A. i cuuzz_orx_->p 




C JIVX luVJUWijlJU 1 


234 




4917 


tifjr /vi cuuzz_ori_jp 


1 0549 


XjJlVXlUUVVVU.i JUKI 1 


234 




4918 


FFA1^flH99 nrf An 
xzrlr r\ 1 CUUZZ. On 4-p 


10551 


OJ.VX 1 \j\jKt\t\JZJlJ l V 


235 




4994 


FFAInftO^I nrf T.Sr\ 


1 uozo 


F3TVT1 flfi0009SF07 


236 


FFAIIil 


4922 


FFA1^flH99 nrf Rn 

i_/X /\ i cuuzz urr op 


10559 


F3M10000095FOR 


237 


FFA1 009S5 


4902 


FFA 1^0099 nrf 9Rn 
xir x \ i tuuzz urx a, op 


10542 


E3M10000025E12 


238 


FFA 1 0272 S 


5006 


FFA1r0045 nrf Q^n 


10948 


piui nnnnfi95FfiA 


239 


ffa imifin 


4917 


FFAl^fi<l99 nrf 1n 


1 flavin 


f^ivt i nnno.095FftA 


239 


FFA1 01 1 61 

CT r\. 1UI 1D1 


4918 


FFA 1 rflH99 nrf An 


1055 1 


FllVf 1 0000095F06 


240 


FFA101410 

±2/1 f\. 1 U X *T X \J 


4935 


FFA1r0099 nrf 1 9n 

J3Jr^rlL J IrUUZZ UZ1 X^p 


10525 


F S M ] 0000025 FOfi 

ijJIYi 1 VJU 


240 


FFA 10141 1 

X-#X f\ IVlTl X 


4936 


FFA 1 r-f)099 nrf 1 3n 
L.rrVILwZZ uix up 


10526 


F^M1 0000095F06 


240 


FFA 101 41 9 


4937 


FFA1r«nn99 nrf 1 An 
jz<r av x k/Uuzz^urx i tp 


10527 


E3 M 1 0000025F08 


241 


EFA103038 


5017 


FFAIcOO^O orf 17n 

UX /^.IVyV/VJJVJ UiX X i\I 


10613 


pqiui 000009 5 F09 


242 


FFA 1 00704 


4887 


FFAInflflin nrf An 


10482 


E3M10000025F10 


243 


FFA 101 161 
i ^ i <v i x x vj x 


4918 


FFAIf-0099 nrf Ar» 
X-iJT /A. 1 l/VJUZZ UrX_'rp 


10551 


E3M10000025F1 1 


244 


EFA100955 


4902 


EFAlc0022 orf 28p 


10542 


F1M1 000009 'SFI 9 


245 


FFA101 16^ 

xirv-v.xvjx iuj 


4920 


FFA1rO099 nrf 6n 


1 fK^7 
iui>3 / 


E3 Ml 0000025 G02 


246 


EFA101164 


4921 


EFAlc0022~orf 7p 


10558 


E3M1 0000025 G07 


247 


EFA101 159 


4916 


FFA1c0099 nrf 9n 
criiituuzz. uix 


10543 


F1M1 0000025G09 


248 


FFA1021R5 


4980 


FFA1r0045 nrf QSn 


10950 


E3M1 0000027 A02 


249 


EFA101416 


4941 


FFA1c0099 orf 17n 


10530 


F^Ml 0000027 A07 


250 


FFA 101160 


4917 


FFA1r0099 nrf 


10549 


E3M 1 0000027A09 


251 


EFA101413 


4938 


#N/A 


#N/A 


E3M10000027A09 


251 


EFA101414 


4939 


EFAIc0022_orf_15p 


10528 


E3M10000027B07 


252 


EFA101163 


4920 


EFAlc0022_orf_6p 


10557 


E3M10000027B08 


253 


EFA101160 


4917 


EFAIc0022_orf_3p 


10549 


E3M10000027B09 


254 


EFA100870 


4899 


EFAlc0031_orf_36p 


10627 
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E3M10000027B09 


254 


EFAI02502 


4995 


EFAlc0031 orf 36p 


1 0627 


E3M10000027C02 


255 


EFA 103062 


5019 


FFAIrOO^O nrf 19n 


10615 


E3M10000027C03 


256 


EFA101160 


4917 


EFAlc0022 orf 3p 


10549 


E3M10000027C08 


257 


EFA 101 165 


4922 


EFAlcO022 orf 8p 


10559 


E3M 1 0000027D03 


258 


EFA 1 00870 


4899 


FFA1e0031 orf 36n 


10627 


E3M10000027D03 


258 


EFA 102502 


4995 


EFAlcO031 orf 36p 


10627 


E3M10000027D05 


259 


EFA101162 


4919 


EFAlcO022 orf 5p 


10555 


E3M 1 0000027D08 


260 


FFA103S04 


5028 


FFAlc0ft33 orf Q4n 


10671 


E3M 1 0000027D 1 0 


261 


EFA 100704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M1 00O0027GO1 


262 


FFA1021R6 

XJX AlUilOU 


4981 


FFA1eO045 orf Q4n 


10949 


E3M 1 0Of)0027G08 


263 


FFA101409 

X^iX lul c -T\J-7 


4934 


FFA1cO072 orf lln 

J j I J^Y 1 {s\f()jL£* U1X X xp 


10524 


F3M 1 000 ft f)27H04 


264 


FFA101 160 


4917 


FFAlrOfl?? nrf In 


10549 


E3M1OOO0027HO7 


265 


EFA101 161 

JC/A X \J X 1U1 


4918 


FFA1cO022 orf 4n 


10551 


E3M10000027H07 


265 


EFA101162 


4919 


FFAlc0022 orf Sn 


10555 


E3M 1 0000028A02 


266 


FFA102S54 


5002 


FFA1cO0?9 nrf 19n 

Xji J. L. W Ul X 1 yp 


10532 


F3M1000f)n2RA03 


267 


FFA1025S1 


5001 


FFA1rOO?9 nrf 95n 


10539 


f ^ivn nono,fi7 r a 04 


268 


ffai nidi n 


4935 


FFA1i-flft99 nrf 1 0r. 


10525 


F3M1000nO?RA04 


268 


FFA1fl141 1 

11 1 J-\. 1 LI X T- 1 1 


4936 


FFA 1 r»O099 nrf 1 1n 


10526 


F31VT1 000f)(j7R AO'S 


269 


FFAiniORO 


4909 


#N/A 


#N/A 


E3M 1 0000028A05 


269 


FFAI 0991 ^ 


5014 


FFA1/»ftiV39 nrf 97r> 


10640 


F3M1 000002R A06 


270 


EFA 1032 if) 


5022 


FFA1r0n^6 rw-f 1 1Qr> 


10688 


f^mi 000ft n 2R AOR 


271 


FFAI 01424 


4943 






E3M10G00028A08 


271 


FFA 101425 


4944 


JCrrjri.iCl/L/'f x <-M .1 **Up 


10785 


f 3ivn flonn.ft.2RRO i 


272 


jD-T/t. 1 tA7UX X 


5015 


LliLf\ I t/WJ U Ul 1 1 Op 


10612 


F3M1 0000028B02 


273 


FFAI 02541 


4998 


FFAIrOO/JR nrf In 


10602 


E3M10000028B02 


273 


EFA 102542 


4999 


FFA1rOD9R nrf 


10603 


E3M 1 0000028B03 


274 


FFA 101 160 


4927 


FFA I rf)fi00 nrf In 


10549 


E3M 1 0000028B04 


275 


EFA101 161 


4918 


FFA1c00?2 orf 4n 


10551 


F3M1 00OO02RR0'5 


276 


EFA 101 424 


4943 




10784 


E3M10000028B05 


276 


EFA101425 


4944 


FFA1rflft41 nrf 4fin 


10785 


FHVT10000028B06 


277 


EFA 101038 

l_jX rilvJUJO 


5017 




10613 


E3M10000028B07 


278 


EFA101 160 


4917 




10549 


E3M 1 0000028B08 


279 


EFA101417 


4942 


FFA7cOfl?2 nrf IRn 


10531 


E3M10000028COI 


280 


EFA 102541 


4998 


EFAlc0028 orf 3p 


10602 


E3 M 1 0000028CO 1 


280 


EFA 102542 


4999 


FFA1r009R orf 4n 
tjrrxi. tUu<iO UIX *+p 


10603 


E3M 1 0000028C02 


281 


EFA1 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000028C02 


281 


EFA 102542 


4999 


EFAlc0028 orf 4p 


10603 


E3M10000028C04 


282 


EFA101322 


4927 


FFA1c0030 orf ^7rt 


10620 


E3M 1 0000028C05 


283 


EFA101 160 


4917 


EFAlc0022 orf 3p 


10549 


E3M10000028C06 


284 


EFA100151 


4864 


EFAlc0021 orf 14p 


10516 


E3M10000028C07 


285 


EFA101022 


4906 


FFAlc0043 orf 60n 


10875 


E3M 1 0000028C08 


286 


EFA1 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000028C08 


286 


EFA 102542 


4999 


EFAlc0028 orf 4p 


10603 


E3M10000028D01 


287 


EFA 100 194 


4868 


EFAlcO022 orf 26p 


10540 


E3M10000028D01 


287 


EFA1 00978 


4904 


EFAlc0022_orf_27p 


10541 


E3M10000028D02 


288 


EFA101022 


4906 


EFAlc0043_orf_69p 


10875 


E3M10000028D05 


289 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000028D06 


290 


EFA103021 


5015 


EFAIc0030_orf_16p 


10612 
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E3M 1 000002SD08 


291 


EFA103268 


5023 


EFAlcOOlO orf lp 


20479 


E3M10000028E01 


292 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3M1 0000028E04 


293 


EFA101370 


4931 


EFAIc0040 orf 103p 


10738 


E3M1 0000028E07 


294 


EFA1 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000028F02 


295 


EFA101 161 


4918 


EFAlc0022 orf 4p 


10551 


E3M 1 0000028F03 


296 


EFA 100742 


4891 


EFAlc0022 orf 20p 


10534 


E3M10000028F03 


296 


EFA101417 


4942 


EFAlc0022 orf 18p 


10531 


E3M10000028F03 


296 


EFA 102554 


5002 


EFAlc0022 orf 19n 


10532 


E3M 1 0000028F04 


297 


EFA 101 163 


4920 


EFAlc0022 orf 6p 


10557 


E3M 10000028F04 


297 


EFA 101 164 


4921 


EFAlc0022 orf 7p 


10558 


E3M 1 0000028F05 


298 


EFA 100704 


4887 


EFAlcOOlO orf 4n 


10482 


E3M10000028F06 


299 


FFA 1 01 1 64 


4921 


FFAleOO?? orf 7r> 


10558 


E3M 1 0000028F07 


300 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M 1 0000028G05 


301 


EFA 100704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M 1 0000028G06 


302 


EFA 100748 


4892 


EFAlcOOll orf lOp 


10483 


E3M 10000028G07 


303 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3M1 0000028G07 


303 


EFA10141 1 


4936 


EFAlc0022 orf 13p 


10526 


E3M 1 0000028H04 


304 


EFA 101 409 


4934 


EFAlc0022 orf lip 


10524 


E3M 1 0000028H07 


305 


EFA 103 062 


5019 


EFAlc0030 orf 19n 


10615 


E3M 1 0000029A02 


306 


EFA101160 


4917 




10549 


E3M 10000029A04 


307 


FFA100210 


4870 




10560 ' 


E3M 1 00D0Q29A05 


308 


EFA 100642 


4884 


FFA1c004l orf 56n 


10792 


E3MIO00O029A1O 


309 


EFA 102091 


4977 


FFA1r0010 nrf In 


10481 


E3M10000029A1 1 


310 


EFA101413 


4938 


#N/A 


#N/A 


E3M 1 0000029BO 1 


311 


EFA1 03295 


5024 


FFAlc0032 nrf In 


10633 


E3M 1 0000029B02 


312 


EFA101 160 


4917 


EFAlc0022 orf 3p 


10549 


E3M 10000029B05 


313 


EFA 103 03 8 


5017 


FFA1r0030 nrf 17n 


10613 


E3M 1 0000029B06 


314 


EFA 1009 14 


4900 


EFAlc0024 orf 9p 


10579 


E3M 1 0000029B08 


315 


EFA 102338 


4987 


EFAlc0032 orf 8p 


10651 


E3M10000029B11 


316 


EFA 100397 


4877 


EFAlc0041 orf 148p 


10773 


E3M10000029B12 


317 


EFA1 00642 


4884 


EFAlc0041 orf 56p 


10792 


E3M10000029C01 


318 


EFA1 02541 


4998 


EFAlc0028 orf 3p 


10602 


E3M10000029C02 


319 


EFA 102788 


5011 


EFAlc0033 orf 41p 


10661 


E3M10000029C03 


320 


EFA 10225 3 


4984 


EFAlc0038 orf 85p 


10727 


E3M 10000029C04 


321 


EFA1 02503 


4996 


EFAlc n 032 orf 32n 


10643 


E3M10000029C05 


322 


EFA100399 


4878 


EFAlc0041 orf 104p 


10766 


E3M10000029C06 


323 


EFA101414 


4939 


EFAlc0022 orf 15p 


10528 


E3M 1 0000029C06 


323 


EFA101415 


4940 


EFAlc0022 orf 16p 


10529 


E3M 1 0000029C07 


324 


EFA 102352 


4990 


EFAlc0032 orf 21p 


10635 


E3M10000029C07 


324 


EFA 102353 


4991 


EFAlc0032 orf 22p 


10636 


E3M10000029C08 


325 


EFA101868 


4966 


EFAlc0042 orf 69n 


10829 


E3M10000029C09 


326 


EFA101121 


4912 


EFAlc0036 orf 11 2p 


10686 


E3M10000029C10 


327 


EFA 102656 


5004 


EFAlc0039_orf 26p 


10734 


E3M10000029C12 


328 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3M10000029D01 


329 


EFA 101 080 


4909 


#N/A 


#N/A 


E3M10000029D03 


330 


EFA101160 


4917 


EFAlc0022_prf3p 


10549 


E3M10000029D04 


331 


EFA 10265 6 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000029D05 


332 


EFA100210 


4870 


EFAlc0022_orf_9p 


10560 



-383- 



WO 01/70955 



TABLE IA PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


E3M1 0000029D06 


333 


EFA1 00210 


4870 


EFAlc0022 orf 9p 


10560 


E3M1 0000029D06 


333 


EFA101165 


4922 


EFAlc0022 orf 8p 


10559 


E3M1 0000029D08 


334 


EFA1 02736 


5007 


EFAlc0022 orf 60p 


10556 


E3M10000029D12 


335 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3M10000029E01 


336 


EFA101404 


4933 


EFAlc0033 orf 55p 


10663 


E3M10000029E02 


337 


EFA 102051 


4976 


#N/A 


#N/A 


E3M10000029E03 


338 


EFA1 02502 


4995 


EFAlc0031 orf 36p 


10627 


E3M1 0000029E05 


339 


EFA101686 


4953 


EFAlc0045 orf 63n 


10940 


E3M10000029E07 


340 


EFA100919 


4901 


EFAlc0013 orf 12p 


10491 


E3M10000029E08 


341 


EFA101022 


4906 


EFAlc0043 orf 69n 


10875 


E3M10000029E09 


342 


EFA 102656 


5004 


EFAlc0039 orf 26p 


10734 


E3M1 0000029E 1 2 


343 


EFA1 00397 


4877 


FFAlc0041 nrf T4Rn 


10773 


E3M10000029F01 


344 


EFA1 00023 


4862 


EFAlcO017 orf Id 


10505 


E3M 1 0000029 F05 


345 


EFA 102503 


4996 


FFA1c0032 nrf 3?n 


10643 


E3M 10000029F06 


346 


EFA101795 


4962 


EFAlc0045 orf 165p 


10922 


E3M 1 0000029F09 


347 


EFA1 00689 


4886 


FFAIcOfRR orf 


10717 


E3M10000029F10 


348 


EFA100919 


4901 


EFA1c0013 orf 12p 


10491 


E3M10000029F1 1 


349 


EFA1 02541 


4998 


FFA1cO09R nrf 3n 


10602 


E3M10000029F12 


350 


EFA102282 


4985 


EFAlc0038 orf 89n 


10729 


E3M10000029G01 


351 


EFA1 00394 


4876 


FFA1r0034 nrf 6n 


10675 


E3M 1 0000029G04 


352 


EFA1 02656 


5004 


EFAlc0039 orf 26p 


10734 


E3M 1 0000029G05 


353 


EFA 102351 


4989 


EFAlc0032 orf 20p 


10634 


E3M10000029G07 


354 


EFA101 121 


4912 


EFAlc0036 orf 112p 


10686 


E3M1 0000029G08 


355 


EFA 103571 


5030 


FFAlc0044 orf lOln 


10879 


E3M 1 0000029G09 


356 


EFA 102201 


4982 


#N/A 


#N/A 


E3M 1 00Q0029G1 0 


357 


EFA 101 797 


4963 


EFAlc0045 orf 167p 


10924 


E3 M 1 0000029G 1 1 


358 


EFA 102006 


4973 


EFAlc0025 orf 17p 


10580 


E3M10000029G12 


359 


EFA101541 


4948 


EFAlc0012 orf 5p 


10488 


E3M 1 0000029H02 


360 


EFA101339 


4928 


FFAle0fl40 orf tin 


10743 


E3M10000029H02 


360 


EFA101340 


4929 


EFAlc0040 orf 15p 


10745 


E3M10000029H04 


361 


EFA 1023 52 


4990 


FFAlcO032 orf 21n 


10635 


E3M10000029H04 


361 


EFA102353 


4991 


EFAlc0032 orf 22p 


10636 


E3M1 0000029H05 


362 


EFA 102091 


4977 


EFAlcOOlO orf 3p 


10481 


E3M10000029H07 


363 


EFA 100 190 


4867 


EFAlcOOlO orf 2p 


10480 


E3M10000029H08 


364 


EFA101416 


4941 


EFAlc0022 orf 17p 


10530 


E3M10000029H11 


365 


EFA101159 


4916 


EFAlc0022 orf 2p 


10543 


E3M10000030A05 


366 


EFA 102501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000030A08 


367 


EFA 1023 51 


4989 


EFAlc0032 orf 20p 


10634 


E3M1 0000030A09 


368 


EFA1 02501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000030A11 


369 


EFA 102736 


5007 


EFAlcO022 orf 60p 


10556 


E3 M 1 0000030B03 


370 


EFA 100704 


4887 


EFAlcOOlO orf 4n 


10482 


E3M10000030B04 


371 


EFA103038 


5017 


EFAlc0030 orf 17p 


10613 


E3M10000030B05 


372 


EFA 102656 


5004 


EFAlc0039 orf 26p 


10734 


E3M10000030B06 


373 


EFA10I162 


4919 


EFAlc0022_orf5p 


10555 


E3M10000030B07 


374 


EFA1 00642 


4884 


EFAlc0041_orf_J6p 


10792 ' 


E3MI0000030B08 


375 


EFA102656 


5004 


EFAlc0039„orf_26p 


10734 


E3M10000030B10 


376 


EFA102655 


5003 


EFAlc0039_orf_25p 


10733 


E3M10000030B11 


377 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 
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E3M1 000003 OB 12 


378 


EFA1 02352 


4990 


EFAl c0032_ori_2 lp 


10635 


E3M10000030B12 


378 


EFA102353 


4991 


EFAlcu032_ori_22p 


10636 


E3M10000030C03 


379 


EFA1 00151 


4864 


EFA 1 c002 l„orf_l 4p 


10516 


E3M1 000003 OC04 


380 


EFA101165 


4922 


T7T7 A 1 „AAin ~~rC O— 

EFAl c0022_orl Bp 


10559 


E3M10000030C12 


381 


EFA102351 


4989 


EFAl c0032 orf_20p 


10634 


E3M10000030D02 


382 


EFA 102350 


4988 


EFA 1 c0032_orf_l 9p 


10632 


E3M10000030D05 


TOO 

383 


EFA101414 


4939 


EFAl c0022_ort_l 5 p 


10528 


E3M10000030D08 


384 


EFA1 02780 


5010 


EFAl c0045_orf_l 0 1 p 


10908 


E3M1 000003 0D09 


385 


EFA 102780 


5010 


EFA 1 c0045_orf_l 0 1 p 


10908 


E3M10000030D10 


386 


EFA 102656 


5004 


EFA 1 c003 9_orf_26p 


10734 


E3M 1 000003 0D 1 2 


387 


EFA101417 


4942 


EFA 1 c0022_orf_l 8p 


10531 


E3 Ml 000003 0E01 


388 


EFA1 01410 


4935 


EFA 1 c0022_orf_l 2p 


10525 


E3M10000030E01 


388 


EFA101411 


4936 


EFAl c0022_orf_l 3p 


10526 


E3M10000030E02 


389 


EFA 100329 


4875 


EFA 1 c004 l_orf_3 5p 


10782 


E3M10000030E04 


390 


EFA 10265 5 


5003 


EFA 1 c0039_prf_25p 


10733 


E3M10000030E08 


391 


EFA 1 01 540 


4947 


EFA I cOO 1 2_orf_4p 


10487 


E3M10000030E09 


392 


EFA 103 3 65 


5026 


EFA 1 c0022_orf_l p 


10533 


E3M10000030E10 


393 


EFA 102656 


5004 


EFA 1 c0039_orf_26p 


10734 


E3M 1 0000030FO 1 


394 


EFA 10265 5 


5003 


EFAl c0039_orf_25p 


10733 


E3M10000030F04 


395 


EFA101162 


4919 


EFA I c0022_orf_5p 


10555 


E3M10000030F06 


396 


EFA101162 


4919 


EFAlc0022_orf_5p 


10555 


E3M10000030F07 


397 


EFA 102656 


5004 


EFA 1 c0039_orf 26p 


10734 


E3M 1000003 OF 10 


398 


EFA101417 


4942 


EFA 1 c0022_orf 1 8p 


10531 


E3M10000030F12 


399 


EFA 102091 


4977 


EFA 1 cOO 1 0_orf_3p 


10481 


E3M10000030G01 


400 


EFA 102551 


5001 


EFA 1 c0022_orf_25p 


10539 


E3 Ml 000003 0G03 


401 


EFA 100023 


4862 


EFA 1 cOO 1 7_prf_l p 


10505 


E3 Ml 000003 0G06 


402 


EFA101686 


4953 


EFAl c0045_orf_63p 


10940 


E3M10000030G08 


403 


EFA 102501 


4994 


EFAlc003 l_orf_35p 


10626 


E3M10000030G09 


404 


EFA103210 


5022 


EFA 1 c0036_orf_l 1 9p 


10688 


E3M 1 000003 0G1 2 


405 


EFA103504 


5028 


EFA 1 c0033_orf_94p 


10671 


E3M10000030H03 


406 


EFA101258 


4926 


EFA 1 c0045_orf_l 60p 


10918 


E3M10000030H04 


407 


EFA101121 


4912 


EFAlc0036_orf_l 12p 


10686 


E3 M 1 000003 0H06 


408 


EFA101161 


4918 


EFA 1 c0022_orf_4p 


10551 


E3M10000030H07 


409 


EFA101165 


4922 


EFA 1 c0022_orf_8p 


10559 


E3M10000030H08 


410 


EFA1 02501 


4994 


EFA 1 c003 l_orf_3 5 p 


10626 


E3M1 000003 OH 1 0 


41 1 


EFA J 02091 


4977 


CCA 1 ,.AA 1 A 1 — 

Jir A 1 COO \ 0_ori_Jp 


10481 


E3M 1 000003 0H11 


412 


EFA 1006 15 


4881 


EFA 1 cOO 1 6_orf_29p 


10501 


E3M10000031A02 


413 


EFA 102006 


4973 


EFA 1 c0025_orf_l 7p 


10580 


E3 Ml 0000031 A06 


414 


EFA1 00970 


4903 


T7T? A i w ^r\r\ a a r- no_ 

EFA 1 c0044_ori_98p 


10906 


E3M 1 000003 1A07 


415 


EFA 102201 


4982 


#N/A 


#N/A 


E3M1 000003 1A08 


416 


EFA 100642 


4884 


EFA 1 c004 l_orf_56p 


10792 


E3M10000031B02 


417 


EFA1 00289 


4872 


Er A 1 c0042_ort_l 39 p 


10810 


E3M1 000003 1B03 


418 


EFAl 00426 


4879 


EFAl cQ036_orr_59p 


10702 


fc,J M 1 UUUUU J 1 oUh 


419 




4876 


tiir /\ i cu u j •+ on op 


10675 


E3M10000031B09 


420 


EFAl 02 183 


4979 


EFAlc0045_orf_97p 


10952 


E3M10000031B10 


421 


EFAl 01 253 


4924 


EFAlc0043_orf_178p 


10852 


E3M1 000003 IB 11 


422 


EFAl 00 190 


4867 


EFAlc0010_orf_2p 


10480 


E3M1 000003 IB 12 


423 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 
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E3M10000031C01 


424 


EFA102736 


5007 


EFAlc0022 orf 60p 


10556 


E3M1 000003 1C04 


425 


EFA101414 


4939 


EFAlc0022 orf 15p 


10528 


E3M1000003 1C06 


426 


EFA1 00704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M10000031C10 


427 


EFA101411 


4936 


EFAlc0022 orf 13p 


10526 


E3M1 000003 1C1 1 


428 


EFA101 120 


4911 


EFAlc0036 orf 113n 


10687 


E3M1000003IC12 


429 


EFA 100668 


4885 


EFAlc0035 orf 58p 


10679 


E3M 1 000003 1 D03 


430 


EFA 102503 


4996 


EFA1c0032 orf 32n 


10643 


E3M1 000003 1 D04 


431 


EFA 102 502 


4995 


FFA1c0031 orf 36n 

irfJTxAlV^UV/ J 1 Oil 3 UjJ 


10627 


F3M1 0000031 noR 


432 


FF A 107503 


4996 


FFA1r0037 orf 37n 

IjJT^A. 1 OUU J Z Ufl 3 Zp 


10643 


E3M1 000003 1E03 


433 


EFA 102501 


4994 


EFA1c0031 orf 35n 

X-/L rll 1 ill 1 J jp 


10626 


F3M1 000003 i foq 


434 


FFA 107736 

JjI A 1 OZ / JO 


5007 


FFA 1^00,77 nrf 6fln 
ijr/i i l/zz Lfi i oup 


10556 


F3M1 000003 1 fo? 


435 


FFA 1 00647 


4884 


FFA1r0041 orf 56n 


10792 


E3M1 000003 1F02 


435 


EFA101685 


4952 


EFAlc0041 orf 55n 


10791 


F3M1 000003 1F04 


436 


FFA 101 160 


4917 


FFAJr0077 nrf 3n 


10549 


F ? M 1 000003 1 F07 

EjJ 1V1 1 UUOOU-J 1-T O / 


437 


FFA 107656 

JCfI7 .TV 1 OZ \r <J O 


5004 


FFA1rn03Q r*rf 96n 

JOr /A 1 t-U LIJ 7 til JL j£ Op 


10734 


F3MN 000003 1 F09 


438 


FFA 1 02764 

I_/i / V 1 \JZ /Of 


5008 


FFAIrOOOS orf 3n 


10478 


F3\tf1ftYifl0fl3 1F1 I 


439 


FFA 1 fl75A<} 


5000 


FFAtfflfl77 fttf 'Jin 


10538 


F3M1 000003 TFI T 


439 


FFA 107551 

1_/I AY 1 VljJ 1 


5001 


FFATr-nn77 rtrf 75n 


10539 


F3M1 0000031 G03 


440 


FFA 10765 5 


5003 


FFA1fflfl3Q nrf 9Srt 


10733 


JC/J1V11 \JKJ\J\J\J J 1 VJUH- 


441 


FFA 10^571 
I— -I /v 1 J / 1 


5030 


nr /\ i wutt or i__ i u i p 


10879 


P^ivyf i nnnnr»^ i net 5 

E> jm i uwwj i vjru J 


442 


FFA 1 H7Sfi1 


4994 


FFA1^fini1 rtr-F 1 


1UO-40 


F3M1 0000031 G06 

JCiJlVllOOUOO-J 1 VJOO 


443 


FFA 107656 


5004 


FFA1r0030 rtrf 76n 
CiV r\ L LuUJ zf Ol 1 Z Op 


10734 


E3 M 1 000003 1 G07 


444 


EFA 103 03 8 


5017 


FFA 1^0030 rtrf 17r» 
i-jr r\ 1 LuUju Oil 1 /p 


10613 


F^M i nnoon - ^ i oris 

C<J1V1 1 UWWJ 1 VJvO 


445 


FFA 1 0H7Q5 


4873 


FFA1pnH71 r>rf ISn 


10517 


F3M1 0000031 H1 1 

CO 1V± 1 OOOUO J 1 VJ 1 A 


446 


FFA 101 167 

JCiF IX. 1 0 1 1 OZ 


4919 


FFA1r>n077 nrf 5n 
fir A. 1 CUU z z ori__ J p 


10555 


F3M1 000003 1H05 
jcoiviiooooo.j iriuj 


447 


FFA101 171 

J—' I / V. 1 V/ 1 1 Z 1 


4912 


FFA1r-nn' : l6 r»rf 1 1 7rs 

Crr/A.it,uo->v> on i izp 


10686 


E3M 1000003 1H06 


448 


EFA 101 540 


4947 


FFA1r0017 nrf 4n 

ijr/A.1 tuu 1^- Ull *tp 


10487 


F3M1 000003 IFf 07 


449 


FFA 103038 


5017 


FFA 1 r0030 nrf 1 7n 
r-rrt J on 1 /p 


10613 


E3M 1000003 1H08 


450 


FFA 102736 


5007 


FFA1r0027 nrf 60n 

DrrvlLw^ Ull oup 


10556 


F3M 1 000003 1 FT 1 0 


451 


FFA 103038 


5017 


FFAIpOO^n nrf 1 7n 
J_Li /A 1 V-V/w J\J oil 1 /p 


10613 


F3M 10000031 HI 1 


452 


EFA 100642 


4884 


PFA1c0041 nrf 56n 


10792 




452 


I— f_L /tl 1 W 1 UO J 


4952 


FFA If flOill nrf 55n 
fir i tuut i on J j\j 


10791 


E3M10000032A02 


453 


FFA 100704 


4887 


FFAIf-OOin nrf An 


10482 


E3M 1 0000032A04 


454 


EFA101670 


4950 


FFAlcOOlQ nrf 20n 


10511 


E3M 10000032 A06 


455 


EFA 101 022 


4906 


FFA1c0043 orf 69n 

jjirviti/v^j oil u "pj 


10875 


E3M 1 0000032A07 


456 


EFA101670 


4950 


EFAlc0019 orf 20p 


10511 


E3M 1 0000032A08 


457 


EFA 100329 


4875 


EFAlc0041 orf 35p 


10782 


E3M 1 0000032A09 


458 


EFA100394 


4876 


FFA1r0034 nrf 6n 
orrti wjuj't on op 


10675 


E3M 1 000003 2A 1 0 


459 


EFA101410 


4935 


EFAlc0022 orf 12p 


10525 


E3MI0000032A11 


460 


EFA 1 00642 


4884 


EFAlc0041 orf 56p 


10792 


F3M10000032A1 1 


460 


PFA101685 


4952 


FFAIrOOAl nrf 55n 

J-/r r\ 1 l/UUt 1 Ol 1 JJ|J 


10791 


E3M 1 000003 2B03 


461 


EFAI01540 


4947 


EFAIc0012 orf 4p 


10487 


E3M1 000003 2B04 


462 


EFA 10209 1 


4977 


EFAlcOOlO orf 3p 


10481 


E3M10000032B07 


463 


EFA101164 


4921 


EFAlc0022 orf 7p 


10558 


E3M10000032B08 


464 


EFA 102698 


5005 


EFAlc0045_orf„115p 


10909 


E3M10000032B09 


465 


EFA102051 


4976 


#N/A 


#N/A 


E3M10000032B11 


466 


EFA102091 


4977 


EFAlc0010_orf_3p 


10481 


E3M10000032B12 


467 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 
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E3 M 1 0000032C0 1 


468 


EFA 103062 


5019 


EFAlc0030 orf 19p 


10615 


E3 M 1 0000032C02 


469 


EFA100151 


4864 


EFAlc0021 orf 14p 


10516 


F 3 M 1 000003 7C03 


470 


FFA T 03348 


5025 


FFA1r0043 orf 67n 


10873 


E3M1OO00032CO4 


471 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


F3Miooooo39ro6 


472 


FFA 101 150 


4915 


FFA1r003R orf 57n 
EirniwiUJO un J /p 


10719 


F 3 M 1 0000032C09 


473 


FFA 1 00740 


4889 


FFA1c0022 orf 22n 


10536 


E3 MI 000003201 1 


474 


EFA 102501 


4994 


FFAIcfl031 orf 35r> 


10626 


F3M10000037C12 


475 


FFA 101 1fi5 

XjI nlul 1DJ 


4922 


FFA1r0029 orf 8n 


10559 


F3M 100000397)01 
x^ j-Lvi iuuuuuj.£x-/u x 


476 


FFA 103 504 


5028 


FFA1r0033 orf Q4n 


10671 


E3MI0000032D02 


477 


EFA 101 162 

J->I /A. 1 V X 1 u*< 


4919 


FFAIcfl022 orf 5n 


10555 


F3M1 000003?F)n3 


478 


FFA 10039° 


4878 


FFA1r0041 nrf 104n 


10766 


F3M10000039D06 


479 


FFA100151 

J-/i- xi. 1 L <J J 


4864 


FFA1r0021 orf 14n 


10516 


E3M 10000032D09 


480 


EFA 1001 51 


4864 


FFA1c002l orf 14n 


10516 


F3M10000032"ni2 


481 


FFA 101 165 
crrtiui 1UJ 


4922 


FFA1r0022 orf 8n 


10559 


F3M 1 000003 2F 04 


482 


FFA 101 7Q7 


4961 


FFA1<-0049 orf 1 l^n 


10805 


F3M 1 0000032F04 


482 


FFA 103786 

XZiX rt. 1 U J / OU 


5031 


FFA 1 c0042 orf 1 1 4r> 


10806 


F3A41O000O39FO5 


483 


FFA 1 03mR 


5017 


FFAIr-OO^O nrf 17« 


10613 


F3M1 000003 7F0R 


484 


FFA 101 164 

L-jL f\ lull U*T 


4921 


FFA1o0079 orf 7n 


10558 


F3M1 0000039F 1 0 

X-jJXyX XvvUvuJ^I-' 1 U 


485 


FFA 100870 


4899 


FFAlr»00l1 orf 36n 


10627 


F3M 1 0000032F 1 0 


485 


EFA 102502 


4995 


FFA1r0031 orf 3 fin 


10627 


f^tvmooooo^fi i 


486 


FFA 101 414 


4939 


PP A 1r»nOT7 nrf 1 
J_.F/\ on 1 Dp 


105^8 


F3M1 000003 ?F 19 


487 


FFA 1 02356 


4986 


#N/A 


#N/A 


E3M 1 0000032F02 


488 


EFA 1002 10 


4870 


FFA1r0099 orf On 
j_/r ay i uuu/,z uii j/p 


10560 


FTN/T 1 0000039F09 


488 


FFA 1 01 1 65 
xji rv iu i x u-> 


4922 


FFAlrnn79 nrf Rn 


10559 


F3M1 0000032F03 


489 


EFA101414 

JutJt r\ 1v1tJ*t 


4939 


FFA1c0022 orf 1 5n 


10528 


F'JMIOOOOO^FfiS 


490 


FFA 109541 


4998 


FFA1r009R nrf In 

LLtF l \ I UVJU^ O UIJl jp 


10602 


f^m 1 nnnno^9F07 

rifjivi i\j\j\j\j\J3 \j / 


491 


FFA 1 097540 


5010 


FFA1rftfY4^ nrf 10ln 


10908 


FTM1 onnofl^iFfis 


492 


FFA109S01 


4994 


FFA1c0031 orf 3Sn 


10626 


ftmi nonoo*39Fi 1 


493 


FFA 1 OOfi-19 


4884 


FFA1r00d.1 nrf ^6rv 
HiT 1 LUUt I UII JV)p 


10792 


f^m 1 ooooo^f 1 9 


494 


FFA 109901 


4982 


#N/A 


#N/A 


F3M10000032G01 


495 


EFA 102502 


4995 


FFAlc0031 orf 36n 

IZrl rx 1 wUJ 1 UI 1 J up 


10627 


E3M10000032G02 


496 


EFA1 00870 


4899 


FFA1e0031 orf 3fin 
IZii rvi wvuj l un JU|J 


10627 


F31V1 1 0000032G04 


497 


EFA 100704 


4887 


FFAIrOOlO orf 4n 

Lii Altvulv UII M*p 


10482 


E3M10000032G05 


498 


EFA101540 


4947 


EFAlc0012 orf 4n 

i-vX I I UI 1 ^p 


10487 


F3M10000032G06 


499 


FFA 1001 90 


4867 


FFA1r0010 orf 9n 

DrAll/WlU UII 


10480 


E3M 1 0000032G07 


500 


EFA 1 009 19 


4901 


EFAlc0013 orf 12p 


10491 


E3M 1 000003 2H05 


501 


EFA1 00200 


4869 


EFAlc0041 orf 88p 


10798 


F3M 1 0000032H06 


502 


FFA101833 


4965 


FFA1c0038 orf 61n 
cr n. i luuj a ui J. u i p 


10720 


E3M 1 0000032H08 


503 


EFA102656 


5004 


EFAl 00039 orf 26p 


10734 


E3M 1 0000032H09 


504 


EFA 103 571 


5030 


EFAlc0044 orf 10 lp 


10879 


F3M1 0000032H1 0 
xjjivl x uwuujin x u 


505 


FFA 100642 
x-ir r\ iuuui-z, 


4884 


FFA1r0041 orf 56n 
tirni tuvi i ui i jop 


10792 


E3M 1 0000033 A03 


506 


EFAl 01253 


4924 


EFAlc0043 orf 178p 


10852 


E3M1 000003 3 A04 


507 


EFA 1 02503 


4996 


EFAlc0032 orf 32p 


1 0643 


E3M1 0000033 A05 


508 


EFAl 025 51 


5001 


EFAlc0022 orf 25p 


10539 


E3M1 0000033 A06 


509 


EFA101415 


4940 


EFAlc0022_orf_16p 


10529 


E3M1 0000033 A07 


510 


EFAl 02774 


5009 


EFAlc0044„orf_25p 


10896 


E3M10000033A08 


511 


EFA102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000033A11 


512 


EFA100642 


4884 


EFAlc0041_orf_56p 


10792 
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E3M10000033BO 1 


513 


EFA 102006 


4973 


EFAlc0025 orf 17n 


10580 


E3M10000033B02 


514 


EFA101412 


4937 




10527 


E3M 1000003 3 B04 


515 


EFA101765 


4958 


FFA1c0025 orf 33n 


10587 


E3M1OO00033BO5 


516 


EFA 102541 


4998 


EFAlc0028 orf 3p 


10602 


E3M1 000003 3B06 


517 


EFA 1023 51 


4989 


FFA1r0039 orf 7()n 


10634 


E3M1 000003 3B08 


518 


EFA 102091 


4977 


EFAlcOOlO orf 3p 


10481 


E3M 1 0000033 B09 


519 


EFA 1002 10 


4870 


EFAlc0022 orf 9p 


10560 


F3Miooooo33coi 


520 


FFA 1 01 540 


4947 


FFA1H1019 orf 4n 


10487 


E3M 1000003 3C02 


521 


EFA 103 174 


5021 


EFAlc0036 orf 120p 


10689 


F3M 1 000003 3 COS 


522 


EFA 1025 41 


4998 


FFA1e002R orf 3n 


10602 


F3M1 ooooo33C05 


522 


FFA 1 07S47 


4999 


FFA 1 r»009R nrf 4n 

Xir.rT.XLiUU.iO Oil 


10603 


F3Miooooo33co9 


523 


FFA100R1 1 

XJX r\ X WO 1 1 


4898 


FFAlrfl099 nrf 33n 


10546 


E3M 1 000003 3 C 1 0 


524 


EFA101410 


4935 


FFA1c0022 orf 12n 


10525 


F^M 1 OftfiOfV^r 1 1 ft 


524 


FFA 101 41 1 


4936 


FFA "100(197 nrf 11n 


10526 


E3M1OO00033C11 


525 


EFA 103 504 


5028 


FFA1rO033 orf 94r» 


10671 


F3M 1 0000033C 1 2 


526 


FFA 1 02389 


4992 


FFA1r-Hfi44 orf R3n 


10904 


XZiOIVL 1 UUUUUJ Jk*/\J 1 


527 


FFA109^S1 

£11 rA. 1 UX/>.J i 


4989 


FFA 1^00*7 nrf Ofln 


10634 


F3M1OnO0033DO4 


528 


FFA1016R9 


4951 


FFA1r0fl41 nrf S^n 

jsrrtiiiWi j urA__j.jp 


10789 


F3M10000033F)ftS 


529 


FFA 101 417 


4942 


FFA1^nf1?7 nrf 1 Rt% 
cr/iitifuzz un lop 


10531 


F3M1 00O0033DD6 


530 


FFA 100641 


4883 


FFA1r*ftfl41 nrf *i7r> 


10793 


F3M 1 0nfl0033Df)fi 

Hi 3 XVL I \J W U U 3 J LJ \J U 


530 


FFA 1 0064? 


4884 


FFA1rflfl4i nrf Srirt 


10792 


F3Miftnonft33nnQ 


531 


FFA101 414 


4939 


FFA 1 r>flfl99 nrf 1 


10528 


E3M 1 000003 3 D 1 0 


532 


EFA 102006 


4973 


FFAInfin^^ nrf 17n 


10580 


EjJIyL I 1 


533 


FFA 1 09ftQ1 


4977 




10481 


F3M1 000003 3E02 


534 


EFA 101 477 


4945 


FFA1pO04s nrf lOdn 


10861 


E3M 1 0000033E03 


535 


EFA101414 


4939 


FFA1rfin?9 nrf 1 


10528 


E3M1 0000033E03 


535 


EFA101415 


4940 


FFA100099 nrf 1nn 

CiCrx j lAA/Atf un x up 


10529 


F3M1O000033FO4 


536 


FFA 1 02656 


5004 


FFA1t-n010 nrf 9firt 


10734 


E3M 10000033E05 


537 


EFA102503 


4996 


FFA1r0037 orf 39 n 


10643 


E3M 1 000003 3 E07 


538 


EFA 102502 


4995 


FFAlrOOH orf ifin 


10627 


E3M 1 0000033 EOS 


539 


EFA 1023 51 


4989 


FFA1cf)032 orf 70n 


10634 


E3M 1 000003 3E09 


540 


EFA 1006 17 


4882 


FFAIrflfWl nrf 03n 


10764 


E3M 10000033 El 1 


541 


EFA1 02551 


5001 


FFA1cfiO?2 orf 25n 


10539 


E3M1 0000033 F01 


542 


EFA 102502 


4995 


EFAlc0031 orf 36p 


10627 


E3M10000033F03 


543 


EFA101686 


4953 


FFAlrf)045 orf 63n 

I-^i *\ 1 WutJ ui 1 u op 


10940 


E3M 1 000003 3F04 


544 


EFA1 00704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M10OO0033F05 


545 


EFA 102501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000033F07 


546 


EFA1 02502 


4995 


FFAlc0031 orf 3fin 

X-jX r\. x \AJM^ X Ull_Jyjp 


10627 


E3M 10000033F08 


547 


EFA101165 


4922 


EFAlc0022 orf 8p 


10559 


E3M10OO0033F1O 


548 


EFA1 03571 


5030 


EFAlc0044 orf lOlp 


10879 


E3M1 0000033F12 


549 


EFA102541 


4998 


FFA1C0D7R orf 3n 


10602 


E3M1 0000033F1 2 


549 


EFA 102542 


4999 


EFAlc0028 orf 4p 


10603 


E3M 1000003 3 GO 1 


550 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M1 0000033 G02 


551 


EFA 1028 13 


5013 


EFAlcO043 orf 9p 


10878 


E3M10000033G03 


552 


EFA1 02656 


5004 


EFAlc0039_orf_26p 


10734 


E3M1 0000033 G04 


553 


EFA1 02326 


4986 


#N/A 


#N/A 


E3M10000033G06 


554 


EFA101404 


4933 


EFAlc0033_orf_55p 


10663 


E3M10000033G07 


555 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 
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F3M1 0000031 GOR 


556 


FFA 101 141 

JDr rl 1 KJ 1 1 1 1 


4914 


FFA 1 ffifHO nrf 1 Rn 


10614 


fimi oooooiigoq 


557 


1—1 / V 1 \J*L/\J*J \J 


5004 


FFAIrOfllQ nrf 9fin 


10734 


fimi 0000011019 


558 


FFA101fiRfi 


4953 


FFA1r-nft45 nrf filn 

xir /v l cu y 4 j orx_o j p 


10940 


fimi 0000011H02 


559 


FFA101415 


4940 


FFA1^nn99 nrf 1 6n 


10529 


F 1 M 1 0 00001 1 FT04 


560 


FFA 109780 


5010 


FFAlf-0045 nrf lOJn 
LjCr\ l tu u4 J_yi A_i w i p 


10908 


E3M1 00OO033HO5 


561 


FFA 100741 


4890 


FFA1r0099 nrf 91 n 


10535 


FIMI 000001 1H07 


562 


FFA 102502 


4995 


FFAIr-0011 nrf 1 fin 


10627 


F3M1 OOOOOllrTOR 


563 


FFA101 IfiO 


4917 


FFA1r009? nrf In 




fimi onoooiiHOQ 

i_j j ivi i \j u vj u u j j n\j y 


564 


FFA 100649 


4884 


FFAlrO041 nrf" 56n 
nr r\ 1 uuut i orx j op 


iu /yz 


FIMI 0000031H10 


565 


FFA 101 079 

YZi I rt. 1 U 1 U / 


4908 


#N/A 


#N/A 


fimioooooiihi i 


566 


ffaiooiqo 

rvr/\.iuuiyu 


4867 


FFA1r«rtft1rt nrf 9rv 


10480 


pwi nnnnn"* a a 09 

H D iVL 1 U U U U U J 4/\U Z 


567 


FFA 1 09501 


4994 


trnl CUUJ J_OiT_j jp 


1UOZO 


fimi 0000014 aoi 


568 


FFA 1 00Q7R 


4904 


FFAlr>nn?7 nrf 77n 


10541 


FiMioooooi4A04 


569 


FFA10101R 


5017 


FPAIoOOin r\rf 1 7n 

ijPrt,i^\juju on i /p 


1 0613 


Il.3lYLlUUUUU.34.DUZ 


570 


FF A 1 ni 5n4 




Jir A 1 CUU J ->_On_y4p 


10671 


f im i onoooi4RO*i 


571 


FFA 1 ft9/;55 


5003 


iirA i cuu j y or i_zop 


IU/Jj 


FiMioonooid.<^nd. 

CO ivl lUUUUUJtVA/t 


572 


FFA 1 rt75n9 


4995 


FFAI^nftH rtrf Irtn 

nr /\ i cuu j l Qii_j op 


1UOZ/ 


fimi no.nno^d.rini 

Lj jivi i x/ijyjwxjjtUK} i 


573 


FFA 1 (\(Y7(\A. 


4887 


FF A 1 ^f»n 1 ft rtrf An 

crni cuu i u on_ < +p 


10482 


FlM1000001d.F>09 

JCOIVI J UUUUUJ ^Uyjz. 


574 


ffa i nni on 


4867 


FFA1r>ftft1ft nrf 9rt 
hp rv i uou i \j on ^p 


1 0480 


F 3M 7 (\r\CiCtCYX 4FO 1 
J-O ivi lyy uuuo tCrU i 


575 


FFA 1rt7 1^9 
JDr/ilUi lui 


4919 


FF A 1 r-flfl'?'? nrf ^-n 

Urn 1 oUl'zz OrT_Dp 




FiMionoooidFOd 


576 


ffa inmon 


4867 


FFAInfinin nrf On 

iir/\i cuu i u__ori_xp 


10480 


FiMioooooi4F09 


577 


FFA 1 fll 1 


4>*l^ 


Jir AlCUU^Z_OIT_jp 


l\)Z> jj 


fimioooooi4Foi 


578 


FFA 1 AIMS 


5017 


FFAIr-nmft nrf 17r. 

urAiciiuou on i /p 


10613 


J-f J1.YHVUUUU J HP U4 


579 


ffa inmon 


4867 


FFA 1 r>nni n nrf 9r» 

JGr j\ i cuu i u on_zp 


10480 


H J ivl 1 U U U U VJ 4 VJ U A 


580 


FFA in75ni 


4994 


FFA1r>nmi nrf 1*r\ 


10626 


fimi oooooidfrOi 


581 


FFA mfi7dn 


4889 


FFA1onfl99 nrf 99r> 


10536 


F1M1 0000014H09 


582 


FFA 1f)1 9S7 


4925 


FFAlrOndS nrf 1 5Qn 
LjCjtx i on i j zrp 


10917 


fimi oooooi4ftoi 


583 


FFA 10? 501 


4994 


FFAIr-nftll nrf 15n 


10626 


E3M 1 000003 5 A02 


584 


FFA 103968 


5023 


FFAIrftftlfl nrf 1n 


J0479 


fimi 0000015 A04. 

l_j -JlVL 1 UUUUUj JfWJt 


585 


FFA 101571 


5030 


FFA1r>nn<lil nrf 101r» 
J_yJT s\ 1 CUU44 OTI_1 U 1 p 


10879 


FIMI 0000015 AO'S 


586 


FFA 101 540 


4947 


FFA1r001? nrf 4n 


10487 


FIMI 0000015A06 


587 


FFA 101571 


5030 


FFAIpOftdd nrf 101n 

DrAlUUU*T 1 i Oil luip 


10879 


fimi noooni5AOR 

dJ IVI 1 UWUUJJAvO 


588 


FFA IDiniR 


5017 


FF A 1 r»nm ft nrf 1 7r» 
rirniLuvju on i /p 


10613 


FIMI 000001 5A09 


5S9 


FFA 1002 10 


4870 


PFA1cOO?2 nrf On 
LjI r\ 1 \*\}\t££. Ol 1 p'p 


10560 


F3 Ml 000003 5 AT 1 

E/JIVI lUUUUU-JJ.rV 1 1 


590 


FFA100151 

JZ/ J7 /-V 1 Uu U 1 


4864 


FFA1r*ft091 nrf 1 dn 

nr /\ i cuuz l on 1 4p 


10516 


E3M10000035B01 


591 


FFA 101 099 


4906 


FFAInHflill nrf AQn 


10875 


E3M10000035B03 


592 


EFA1 00704 


4887 


FFAIrOOin nrf 4n 
iir /a i uuu i u ui i H-p 


10482 


F3M1 000003 5R06 

ivl 1 UUUUU-UiJUU 


593 


FFA 101 1fi4 


4921 


FFAlr-fjn99 nrf 7n 


10558 


E3M10000035B07 


594 


FFA 103571 


5030 


FFA1c0044 orf 101n 

l-i IT r\ 1 LUWt Ol 1 1 Uip 


10879 


E3M10000035B08 ' 


595 


EFA1 02780 


5010 


FFA1c0045 nrf lOln 


10908 


F1M 1 000003 5R1 0 


596 


FFAlfim 51 

JZiP AV 1 W 1 J 1 


4864 


FFA1r-fin91 nrf 1 An 




FIMI 0000015B1 1 


597 


FFA 101 571 


5030 


FFA1r(ifi44 nrf Iflln 


10879 


F 3 M 1 000003 5B 1 2 


598 


FFA 103038 


5017 


FFA 1 cOOlO nrf 1 7n 

DrAlLUUJU Ull 1 /p 


10613 


E3M 1000003 5 CO 1 


599 


EFA 100704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M10000035C03 


600 


EFA101417 


4942 


EFAlc0022_orf_18p 


10531 


E3M10000035C04 


601 


EFA103O38 


5017 


EFAlc0030_orfll7p 


10613 


E3M10000035C05 


602 


EFA1 00870 


4899 


EFAIc0031_orf_36p 


10627 


E3M10000035C06 


603 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 
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E3M1OOO0O3 5C07 


604 


EFA1 00870 


4899 


EFAlc0031 orf 36p 


10627 


E3M10000035C08 


605 


EFA1 00741 


4890 


EFAlc0022 orf 21p 


10535 


E3M 1 000003 5C08 


605 


EFA1 00742 


4891 


EFAlc0022 orf 20p 


10534 


F 3M1 000003 5C09 


606 


EFA103062 


5019 


FFA1c0030 orf 19r> 

XjX X WJUJ \J_\Jl ± X 


10615 


F3M10000035P1 \ 


607 


EFA 100704 


4887 


RFAlcOOlO orf 4n 


10482 


E3M10000035C12 


608 


EFA1 00704 


4887 


EFAlcOOlO orf 4p 


10482 


F3M1 000003 5D02 


609 


FFA101 160 


4917 


FFA1c0022 orf 3n 


10549 


F3Mi 000003 *5no3 

JZi J 1VX iUwUUJJUUJ 


610 


FFA103S04 


5028 


FFAlr0033 orf 94n 


10671 


F3M1 000003*51104 


611 


FFA101 *540 


4947 


FFAlrOOl? orf 4n 


10487 


F3M1 000003 5D05 


612 


FFA101162 


4919 


FFA1c0022 orf 5n 


10555 


F3M 1 000003 5D1 0 


613 


FFA 103571 


5030 


FFAlr0044 orf 101r» 


10879 


F3M1 000003*5111 1 


614 


FFA100919 


4901 


FFA1r0013 OTf 17n 


10491 


F3M1 000003 5F03 


615 


EFA1 01414 


4939 


EFA1c0022 orf 15n 


10528 


F3TVf 1 000003 5F04 


616 


FFA101 141 


4914 


FFA1p0030 nrf 1Sn 
cr/iiwvju vi x x op 


10614 


F3M1 000003*5FO*5 


617 


FFA1 02006 


4973 


FFA1HT109*5 nrf 17n 


10580 


F3M1 000003 5F07 


618 


FFA 10091 9 


4901 


FFA1c0013 orf 17n 

E/r r\ 1\*KJSJ U UIX I^p 


10491 


E3 Ml 000003 5E08 


619 


EFA101 162 


4919 


EFAlc0022 orf 5p 


10555 


F3MT 000003 5F09 


620 


FFA 1 003 1 7 


4874 


FFA I r-0037 nrf 7Rn 


10641 


F3M1 000003 *5F 10 


621 


FFA101099 


4906 


FFA 1^0043 r»rf fiQn 


10875 


F3MI 000003 5F1 1 


622 


FFA 1 00870 


4899 


FFA1r0031 nrf 36n 

L-/L -rV 1 UUU J L UIX JUU 


10627 


f^k/m ooonftt **f 1 9 

Xi J JVA 1 U U U U U J .3x1 1 z. 


623 


FFA 1 007O4. 


4887 


FFA1<-nniO. nrf 4r» 

Jir /v i cuu i u on_f p 


10482 


F3M1 000003 *5F01 


624 


FFA101417 


4942 


FFA1r0077 orf ISn 


10531 


F3M1 000003 *5F02 


625 


EFA101925 


4971 


FFA1r0044 nrf 19n 


10893 


f^k/ii ooooo^sfo^ 


626 


FFA 1 003 1 7 


4874 


FFA 1 r»0fR9 nrf 9Rn 
XjJT r\ 1 tvUJi UX 1 ^Op 


10641 


F3TVN 0000035F06 


627 


FFA1010R0 


4909 


#N/A 


#N/A 


F3X/f1 000003 *5F07 
xzoivx i uuuuuj jru / 


628 


FFA101 165 


4922 


FFA1f0099 nrf Rrt 
SZr r\- 1 tUUii uxx op 


10559 


piMI OOO0O3 SFOR 


629 


FFA 1 00704 

I vT A X UU / U*r 


4887 


FFAInOmO nrf 4r» 


10482 


F3M1 0000035F09 


630 


FFA 101 410 


4935 


FFA1c0092 nrf 19n 


10525 


E3M 1 000003 5F09 


630 


EFA10141 1 


4936 


FFA1cfl022 nrf 13n 


10526 


piMI 000003 *5F1 1 


631 


FFA 1 00704 


4887 


FFA 1 c 00 1 0 nrf 4n 
LJi. r\ X UVJU X \J urx t| 1 


10482 


F3M1 000003 5F 12 


632 


FFA101120 


4911 


FFA1c0036 orf 113n 

X-fX UIX X Up 


10687 


E3M10000035G02 


633 


EFA100190 


4867 


FFAlcOOlO orf 2n 

XjX r\ 1 vUU X V Ui X -C.]J 


10480 


F3M1 000003*5(302 


633 


FFA 102091 


4977 


FFA1r0010 nrf 3n 

l^X / i. I l/UU X \/_ Ul X JU 


10481 


E3M 1 000003 5 G04 


634 


EFA 100210 


4870 


EFAlc0092 nrf 9n 

XjX t\ 1LW<1> UI X 2* p 


10560 


F3M 1 00OOO3*5G0*5 


635 


FFA1 02502 


4995 


FFA1r0031 nrf 3 fin 


10627 


E3M1 0000035 G08 


636 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M 1 000003 5 G09 


637 


EFA1 03504 


5028 


EFAlc0033 orf 94p 


10671 


F3M 1 0000035G09 


637 


FFA 1 03508 


5029 


FFA1c0033 nrf 95r> 


10672 


E3 M 1 000003 5G 1 0 


638 


EFA 103 03 8 


5017 


EFAlc0030 orf 17p 


10613 


E3M10000035GI 1 


639 


EFA101540 


4947 


EFAlc0012 orf 4p 


10487 


F3M1 000003*5H03 


640 


FFA1010R0 


4909 


#N/A 


#N/A 


F3M 1 000003 5H06 


641 


FFA 100210 


4870 


FFA 1 c0092 nrf 9n 

LFA.1 wUWAfc UIX fp 


10560 


E3M10000035H09 


642 


EFA 102501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000035HU 


643 


EFA101257 


4925 


EFAlc0045 orf 159p 


10917 


E3M10000035H11 


643 


EFA101258 


4926 


EFAlc0045_orf_160p 


10918 


E3M10000036A03 


644 


EFA103504 


5028 


EFAlc0033_orf_94p 


10671 


E3M10000036A04 


645 


EFA101416 


4941 


EFAlc0022_orf_17p 


10530 


E3M10000036A05 


646 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 
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ID 


E3M10000036A06 


647 


EFA101540 


4947 


EFAlcO012 orf 4p 


10487 


E3M 1 0000036A07 


648 


EFA 103268 


5023 


EFAlcOOlO orf Ip 


10479 


E3M 1 0000036A08 


649 


EFA 103038 


5017 


EFAlc0030 orf 17p 


10613 


E3M 1 0000036A09 


650 


EFA101 165 


4922 


EFAlc0022 orf 8p 


10559 


E3M 1 000003 6A 1 0 


651 


EFA 1002 10 


4870 


EFAlcO022 orf 9p 


10560 


E3M1 000003 6B01 


652 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3M10000036B03 


653 


EFA101686 


4953 


EFAlc0045 orf 63p 


10940 


E3M 1 0000036B06 


654 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M1 000003 6B07 


655 


EFA 103 03 8 


5017 


EFAlc0030 orf 17p 


10613 


E3M 1 0000036B08 


656 


EFA100151 


4864 


EFAlc0021 orf 14p 


10516 


E3M1 0000036B09 


657 


FFA100190 


4867 


FFAlcOOlO nrf 2n 


10480 


E3M 1 0000036B 1 1 


658 


EFA 103 504 


5028 


EFAlc0033 orf 94p 


10671 


E3M10OO0036B12 


659 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M 1 0000036B 12 


659 


EFA101 163 


4920 


EFAlc0022 orf 6p 


20557 


E3M1 000003 6C01 


660 


EFA101416 


4941 


FFA1c0072 nrf 17n 


10530 


E3M 1 0000036C03 


661 


EFA103571 


5030 


EFAlc0044 orf lOlp 


10879 


E3M 1 0000036C06 


662 


EFA1 02091 


4977 


EFAlcOOlO orf 3p 


10481 


E3M100O0036CO7 


663 


EFA101141 


4914 


EFAlc0030 orf 18p 


10614 


E3M10000036C08 


664 


FFA100151 


4864 


FFAlc0021 orf 14n 


10516 


E3M10000036C09 


665 


EFA101540 


4947 


EFAlc0012 orf 4p 


10487 


E3M10000036C10 


666 


EFA101540 


4947 


FFA1c0012 orf 4n 


10487 


E3 Ml 000003 6C1 1 


667 


FFA101417 


4942 


FFA1c0022 nrf IRn 


10531 


E3M1 0000036D03 


668 


EFA 100704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M10000036D04 


669 


FFA1 07201 


4982 


#N/A 


#N/A 


E3M10000036D06 


670 


EFA1 00740 


4889 


EFAlc0022 orf 22n 


10536 


E3M10000036D08 


671 


EFA101164 


4921 


FFAlc0022 orf 7n 


10558 


E3M10000036D09 


672 


EFA103571 


5030 


EFAlc0044 orf lOlp 


10879 


E3M100O0036D1O 


673 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3M10000036D1 1 


674 


EFA 102502 


4995 


EFAlc0031 orf 36p 


10627 


E3M 1 000003 6D 12 


675 


EFA 102091 


4977 


EFAlcOOlO orf 3p 


10481 


E3 Ml 000003 6E01 


676 


EFA101121 


4912 


EFAlc0036 orf 112p 


10686 


E3 M 1 000003 6E04 


677 


EFA 101 162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000036E05 


678 


EFA101414 


4939 


FFAlc0077 orf 15n 


10528 


E3M10000036E07 


679 


EFA101022 


4906 


EFAlc0043 orf 69p 


10875 


E3M1 000003 6E08 


680 


EFA 1002 10 


4870 


EFAlc0022 orf 9p 


10560 


E3M10000036F03 


681 


EFA1 00210 


4870 


EFAlc0022 orf 9p 


10560 


E3M10000036F04 


682 


EFA101686 


4953 


EFAlc0045 orf 63p 


10940 


E3M10000036F05 


683 


EFA101792 


4961 


EFAlc0042 orf 113p 


10805 


E3M10000036F08 


684 


EFA 102091 


4977 


EFAlcOOlO orf 3p 


10481 


E3 Ml 000003 6F09 


685 


EFA101404 


4933 


EFAlc0033 orf 55p 


10663 


E3 Ml 000003 6F 10 


686 


EFA101162 


4919 


EFAlc0022 orf 5p 


10555 


E3M10000036F12 


687 


EFA101163 


4920 


EFAlc0022 orf 6p 


10557 


E3M1 000003 6G01 


688 


EFA 102549 


5000 


EFAlc0022 orf 24p 


10538 


E3M10000036G01 


688 


EFA 102551 


5001 


EFAlc0022 orf 25p 


10539 


E3M10000036G02 


689 


EFA101121 


4912 


EFAlc0036_orf_112p 


10686 


E3M10000036G03 


690 


EFA 102656 


5004 


EFAlc0039_orf_26p 


10734 


E3M10000036G04 


691 


EFA 102091 


4977 


EFAlcOOlO orf 3p 


10481 


E3M10000036G06 


692 


EFA100295 


4873 


EFAlc0021_orf_15p 


10517 
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E3M 1 000003 6G 1 0 


693 


EFA101162 


4919 


EFAlc0022 orf 5n 


10555 


F3M1 000003 6H09 


694 


FFA 101038 


5017 


FFAlrOO^O nrf 1 7n 


10613 


E3M1 000003 6H03 


695 


EFA103571 


5030 


FFA1rO044 orf I01n 


10879 


E3M 1000003 6H04 


696 


EFA 103365 


5026 


EFAlcO022 orf lp 


10533 


F3M1 0000036IT05 


697 


FFA 1001 94 


4868 


FFA1c0097 nrf 26n 


10540 


E3M10000036H06 


698 


EFA101162 


4919 


EFAlcO022 orf 5p 


10555 


E3M 10000036H07 


699 


EFA 1025 01 


4994 


EFAlc0031 orf 35p 


10626 


F3M1 000003 6T408 


700 


FFA 1032 10 


5022 


FFAlc0036 nrf 119n 


10688 




701 




4919 


FFA1r0079 nrf 5n 


10555 


F3M 1 0000016H 1 0 


702 


FFAIO1 141 

JC/X / 1. Jul lTl 


4914 


FFA1c0030 nrf 18n 


10614 


F3M 1 000003 7 A 03 


703 


FFA 1O9091 


4977 


FFAlrOOlO nrf In 


10481 


F3M i oooon37A06 


704 


FFA 100870 


4899 


FFA1r0031 nrf 36n 


10627 


E3M 1 0000037A08 


705 


FFA 103365 


5026 


FFAlc0072 nrf In 


10533 


F37VHOOO0037A09 


706 


FFA 100756 


4893 


FFA1rOO"?4 nrf 19n 


10575 


F3M1 0000037A 1 n 


707 


FFA 1 A3 968 


5023 


FFAInOOlO nrf 1t» 
sjim.i tuu i vj urx xp 


10479 


F3M 1 000001 7R02 


708 


FFA 100641 


4883 


FFA1r0041 nrf 57n 


10793 


E3M 1 0000037B02 


708 


EFA 1 00642 


4884 


FFAtc0041 nrf 56n 


10792 


f^m i nooooi7R07 


709 


FFA TOI 169 


4919 


FFATr0099 nrf 


10555 


F3M1 0000037R08 


710 


FFA100151 


4864 


FFA1c0021 nrf 14n 


10516 




711 


FFA 101 686 


4953 


FFA1r0O4S nrf 6"^n 


10940 


F3Mi 0000037P01 


712 


FFA1 O10RO 


4909 


#N/A 


#N/A 


F3"Mfi f)onnn37r , 0'2 


713 


FFA 109351 


4989 


FFAIr^On'?? nrf 0 On 


10634 


E3M1 0000037C04 


714 


FFA 103504 
i_jjr j uj juh 


5028 


FFA1r0033 nrf 94n 


10671 


pimi nnonn^po 4 ; 

d J1VI 1U WW J (L/W 


715 


FFA 1 A96S5 


5003 


FFAIrfllTlQ nrf 9Sr* 


10733 


F3M 1 0000037C07 


716 


FFA 101 160 


4917 


FFA 1^0099 nrf 3r. 

JjI 1 ^UVAi Oil. jp 


10549 




716 


FFAIOI 161 


4918 


FFA 1 (-0099 nrf 4rt 
cr /\ x LUUiZ oi 1 tp 


1055 1 


piAJi ooooo^7r*i i 


717 


FFA 1 0061 ^ 


4881 


FFA 1 i-On 1 f, nrf 9Qrv 

Dr/iii/Uuio on £yp 


10501 


f^m i ooooo^r 1 2 


718 


FFA 1 02502 


4995 


FFA1c0031 nrf 36n 
xir x mu j i oi x o op 


10627 


E3M10000037D02 


719 


EFA 100642 


4884 


FFA1c004l nrf 56n 


10792 


pi\fl 000001700^ 


720 


FFA 1 0070 S 


4896 


FFA 100043 nrf 99Qn 


10863 


F3M1 0000037D03 


720 


FFA 103081 


5020 


FFAlc0043 nrf 228n 


10862 


E3M10000037D04 


721 


EFA 1002 10 


4870 


FFAlc0022 orf 9n 


10560 


F3M1 ooooo37D05 


722 


FFA101416 


4941 


FFA1r0099 nrf 1 7n 
U/i ,r\ x i/vv^ oi x i / p 


10530 


E3M 1 0000037D06 


723 


EFA101161 


4918 


EFAlc0022 nrf 4n 


10551 


F3M1 0000037rj09 


724 


FFA 100190 


4867 


FFAIrOOlO nrf 9n 


10480 


E3M 1 000003 7D09 


724 


EFA 102091 


4977 


EFAlcOOlO orf 3p 


10481 


E3M 1 0000037D 1 1 


725 


EFA 1002 10 


4870 


EFAlc0022 orf 9p 


10560 


E3 M 1 0000 0 3 7E0 1 


726 


FFA 102716 


5007 


FFA1e0099 nrf 60n 
i x Luuzi 01 x u u p 


10556 


E3 M 1 000003 7E02 


727 


EFA 100704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M1 000003 7E03 


728 


EFA 102503 


4996 


EFAlc0032 nrf 32n 


10643 


F3M1 0000037F05 


729 


FFA 101 080 


4909 


#N/A 


#N/A 


F3M 1 0000037F07 


730 


FFA 1002 10 


4870 




10560 


E3M10000037E08 


731 


EFA 100642 


4884 


EFAlc0041 orf 56p 


10792 


E3M10000037E10 


732 


EFA101253 


4924 


EFAlc0043 orf 178p 


10852 


E3M10000037E12 


733 


EFA101686 


4953 


EFAlc0045_orf_63p 


10940 


E3M10000037F01 


734 


EFA1 03504 


5028 


EFAlc0033_orf„94p 


10671 


E3M10000037F02 


735 


EFA101160 


4917 


EFAlc0022_orf.3p 


10549 


E3M10000037F06 


736 


EFA100210 


4870 


EFAlc0022 > _orf_9p 


10560 
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f 3i\yn 000003 7F07 


737 


pp a i nn9 1 o 


4870 


FFA1n0099 r\r-f Qn 


10560 


F3ivn 000003 7F1 9 


738 


FFA 101 1 


4918 


FFA1r>0099 orf An 
c<r A 1 CUUZZ_OIT_ £ ip 


His 51 


F3M1 0000O370r01 


739 


FFA 1 COfftf* 


5004 


FFAlr>0030 ni-f 9Ar» 


10734 


F3K/T1 0000037009 


740 


FFA lOl I^S 


4922 


FFA1r«nn99 ni-f Srk 




F3M1 0000037003 


741 


FFA1097R0 


5010 


FFAInOOA-S r»rf 101r> 
UrAl CUU*1D on 1 u i p 


luyuo 


F3M1 0000037fiOS 


742 


FFA1097S0 


5010 


FFAIfOOAS nrf 101r> 


10908 


F3M1 oooon37noA. 

XjJivxiuuuouj /kjv/o 


743 


FFA 1 0^90S 


5024 


FF A 1 r>nO"59 r»t*f 1 n 


10633 


F3M1 0000037007 
x^jxvxi vuvvjuj /vjv * 


744 


FFA101 S4l 


4948 


PFA1r*O019 r>rf Sr» 

j&rAicyu on jp 


lOAftft 


F31VT1 0000037O0R 


■ 745 


FFA 101 191 


4912 


FFA 1 nOOIA nrf 1 Iln 


i nficA 

lUOoO 


F3M1 000003701 0 


746 


FFA 101 A19 


4937 


FPA1r»O099 t\rf 1 An 

JCr a i cu u z z_on_ i 


lUDZ / 


F 3 M" 1000003701 1 


747 


FFA I0303R 


5017 


FFA1/-O03O nrf 17n 


lOAl 5 


lijiviiuuuuuj /xiuz 


748 


l?17 A?ni/I11 




ffiN/A 


#N/A 


j^JxVxiUUUUUJ trvJj 


749 


FFA 101 ASA 


AOS? 

*iyjj 


ppAi^nn^ 1 ; ^.i-f at>i 


10940 




750 


FFA IfiOQ^ 


4902 


PP A 1^0077 nrf" 7ftrt 


10542 


F^IVAI OOOfini7T-T1 0 
12,j1V1 1 UUUUU J /rl J U 


751 




4909 


iXT/ A 
ffi\/A 


#N/A 


pQUl ft0OO017Wl 1 


752 


FFA107SA1 

crA i uz J 


4998 


T7PA1^nn7S nrf In 


1UOUZ 


P1\/f 1 00000"} ft A 09 
Eij iVx 1 U UU UU J (SAUi 




FFA 1 07^A1 


4998 


■per a i /->nms nt-f in 


10602 


P^lVvf 1 000ft03Q AO/3 
Eij 1V1 1 UUUUU J 8AUj 


754 


1717 A 1 oinift 


5017 


PTJ A 1 n/Vlin r%rp f7n 

xir a j cuu j u_ori_ 1 /p 


10613 


F3\yT1OOOO03R AOS 
H J 1VJ I UUUUU J oAUZJ 


755 


FFA 1 oni ^1 


ARAA 


PP A 1 i^nOT 1 nrf 1 An 

xlr Al CUUZ l_0ri_ 1 4p 


10516 


lw J JVx 1 UUUUU J 0 AUO 


756 


T7T7 A 1 nO^AO 


5000 


XjrAlCUUZZ_0rl_Z4p 


10538 


x^jxvx1UUUUU.joAU / 


757 


lirAlUZjUl 


4994 


h/r A 1 CUU3 i_ort_J Dp 


10626 


P - ? tvi i nnonfv* ft a no 

Cjivl 1 UUUUUOOAUi' 


758 


T717 A 1 fl'77'l^ 


5007 


br A 1 CUUZZ_OrI__DUp 


10556 


ftv/m OOOOOIft a i o 




T7P A 1 H09 1 o 


4870 


T717 A 1 r»nA77 /-kt-f Qti 

xir a i cuuzz on__yp 


10560 


P3'M'1 000003SI A 1 1 
HaJLVl 1 UUUUU J OA 1 i 


7£0 


T7F A IftlAn 


4942 


iir A 1 C U UZ Z_on_ 1 Bp 


10531 


tii\a 1 nnn.nmftpn9 
rs j ivi i uuuuu j orsuz 


7A1 


CPA tft'lll n 


5022 


nr a i cuu jt3_on > _i iyp 


10688 


F ^ \yT 1 0 OO O O"? ft R O^ 


762 


PP A 1 n9"5RQ 


4992 


T7T7Alr»OOAA Qln 
E,r A 1 CUU44_On_o Jp 


10904 


CjDIlyI 1 UUUUUjOI3U'4 




T7P A 1 A1 A1 A 
Err AllM^rll 




jar a i cuuzz_on_ i jp 


10528 


F3M 1 000003 SROS 


764 


FFA 1 0070^ 


4896 


FFA1r»00A3 nrf 10Qn 


10863 


F"3 \Jf I 00000^ ftPH *\ 
Ei j J.V1 i U U lPUUj ox3U 3 




FT? A 1 n^Oft 1 


5020 


rir A i cuu4 j__on_^Zop 


10862 


XljiVx i UUUUUjOjjU / 


765 




4867 


Jbr ax cuu l U_or£__<£p 


10480 


F3M J 00000381308 

Xj.3I.V1 1 UUWUJODUO 


766 


FPA lOl 1 AO 
ErAIUl xou 


4917 


PFA1r>0099 nrf In 

LZitr A I CUUZZ_On_jp 


1 A-^/lO 
lVj'ry 


p^wi 000003 rroq 


767 


FFA lOl Aft* 


A0S9 


jc<r ai cuu*f i_orr_j jp 


10791 


"criXif i nooon^sR 1 1 


768 




5004 


T7PA1oOmO nrf 7An 


1 MIA 


vwa i 0000038.009 


769 


FFA 1O97R0 


5010 


PPA 1 nOflAS nrf 101n 

cr ai i<uuh j on iuxp 


10908 


FTNA 1 0000038003 


770 


FFA 109A^fi 


5004 


PPAl^nniQ nrf *)An 

JB-T Ai cuujy_oix_zop 




F3Tvf1 0000038(^0^ 


771 


FFA 101 ARfi 


4953 


FFAlrOOA^ nrf n"Xn 

x5r/\icuuH-j on oop 


10940 


F3M 1 000003RO07 


772 


FFA lOl 

XwP r\ 1 \J X ?OJ 


4972 


FFA 1 r 00A3 nrf 1£7r\ 


10848 


F 3TVT 1 0OO0O3 ftO 1 0 


773 


PFA 109A^S 
xir AIUZDj J 




PfFAIr-OniQ nrf T^.-i 


10733 


f3tvm noooo38Ci 9 


774 


FFA1010SO 


4909 


#N/A 


#N/A 


F3M i noooo3ftr>oi 


775 


FFA 1 01 SAO 


4947 


FFA 1 r-Om 9 nrf An 

xir A 1 C vU 1 Z Orx_ £ ip 


10487 


PTivii nonno3RD09 


77£ 


FFA 1 O^SHA 


snoft 

jUZo 


17F A 1 r-OfkTi nrf QAn 

lir A 1 CUU J J_OrI_y4p 


1 OA71 


F3M1 000(103 RD04- 


777 


FFA 1 01 Sd.0 


4947 


FFA1r-0O19 nrf Art 
xi»r/\i cuvjiz un *tp 


10487 


F3\/n noooo3RnoR 


778 


FFA 101 1 AO 


4917 


FPA1rOfl99 nrf In 

iir a i cuuzz ori_jp 


lKJj'ty 


E3M1 000003 8D 10 


779 


FFA1 03504 


5028 


FFA1c0033 nrf 94n 


10671 


E3M100O0O38D11 


780 


EFA103571 


5030 


EFAlc0044_orf_101p 


10879 


E3M10000038D12 


781 


EFA101540 


4947 


EFAlc0012_orf_4p 


10487 


E3M10000038E02 


782 


EFA100704 


4887 


EFAlc0010_orf_4p 


10482 


E3M10000038E03 


783 


EFA101159 


4916 


EFAlc0022_orf_2p 


10543 
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(protein) 


Genem srkecl gene 


full length 
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Protein Seq 
ID 


F3K/ti 0AAAA3RPAd 


784 


pp a 1 m saa 
firA 1U1 j*tV 


4947 


PPA1oAfl17 Art 


10487 


P3KT1 ooooA^Rpn^ 


785 


pp A 1 A7656 

H>1 1 \ 1 OZO J D 


5004 


PPAInfifllQ r>t-P 7^r» 


1 A7^A 


F3M1 000003RF07 

X-rJiviiouooujojCrO / 


786 


FFA1 09655 
cr A l UZOD j 


5003 


PPA1r»AA3Q r»i-f 75r» 
JDJT Al CUU Oil —-5p 


i 

1U / j j 


E3M 1 000003 8E08 


787 


EFA101 121 


4912 


FFA1cO03fi orf 112n 


10686 


F3M1 000003 RF1 1 

jC/jiviiouoooo on 1 1 


788 


PFA1 09780 
fir Aiuz /ou 


5010 


PPAIfflHA^ r\rf lAIn 

Aix /vi cuui j orr 1 u 1 p 


i nono 


F3Mi 000003 rfo9 


789 


FFA 109541 


4998 


PFAlr*nn9R nrf 3rk 

xir /vicuuz 0 on_j p 


10602 


F3A/T i oaoao3rpo4 

no i vi i ooo ouj or ut 
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920 


FFA 101 080 


4909 


#N/A 


#N/A 


E3M 10000041 B 11 


921 


EFA101416 


4941 


FFA1c0022 orf 17n 


10530 


F3M100n0041R11 


921 


FFA101417 


4942 


FFA1r0077 nrf 1 8n 


10531 


E3M 1000004 IB 12 


922 


EFA101411 

X-jX / \. lUltl X 


4936 


FFA1r0072 nrf 1 


10526 


F3M1 0000041 fOI 


923 


FFA 1001 51 


4864 


FFA1r0071 orf 14n 


10516 i 


E3M 1 000004 1 T07 


924 


FFA 1 00739 

X_jX X V X Uv f J7 


4888 


FFA 1^0077 orf 71n 


10537 


F^M 1 0000041 COR 


925 


FFA 101 171 


4912 


FFAIrfimfi nrf 117r» 


10686 


E3M1 000004 1C09 


926 


FFA 103365 


5026 


FFA1e0022 nrf In 


10533 1 


f^mi 0000041 cio 


927 


FFA 1 09^0^ 


4996 


FFA1/>0n^7 r»rf 


10643 


E3M 1 000004 1 C 1 1 


928 


FFA1 07655 


5003 


FFAlrOrnQ nrf 7Srt 

XZ/X XT. X LU\JJ Zy Ull 


10733 


F 3 Tvf 1 000004 1 CI 2 


929 


FFA 1 (10798 


4897 


FFA1r0047 nrf IfiOn 


10818 


000004 i no? 


930 


FFA 109509 


4995 




10627 




93 1 




4907 


— — P 




F3 IVfl 000004 1 D04 


932 


FFA 1 00647 


4884 


FFA1r0041 orf Srtn 

J7/I /A 1 L>UU^-f I OIX JOp 


10792 


f ^ iv/ri ooo ooa i rinj. 


932 


cr a\ i L/i ooj 


4952 


FFA 1 r-fiA/ll nrf S5r\ 


10791 




933 


FFA 1 01 080 


4909 


#N/A 


#N/A 


F3M 10000041 DOS 


934 


FFA 109656 
xi/i x v l uxvJ o 


5004 


FFAlrnn^Q r»rf 9rtn 


10734 


E3M1 000004 1D08 


935 


EFA101417 


4942 


FFA1rnfl99 nrf 1J3n 
DrAlvU^X'^ uix l op 


10531 


F^i\/fifinnriO/ii noo 

Xx.-x.VI 1 VUUUUHll/Uy 


936 


FFA 1 01 17fl 

XX I \X I I^U 


491 1 


FF A1 Hifi^fi nrf 11 
r.i xa i Luuj d oi i i x op 


10687 


F3M1 0000041 D10 


937 


FFA 102780 


5010 


FFA1c004S orf 101n 
Xjjr^v x Lvutj x>ix xuxp 


10908 


E3 Ml 000004 ID 1 1 


938 


EFA 100704 


4887 


EFAlcOOlO orf 4p 


10482 


E3M10000041D12 


939 


FFA 100394 
i— x a i vfu*j 


4876 


FFA 1 rftflli nrf 6n 


10675 


F3M1 0000f141 F02 


940 


FFA 101797 


4963 


FFATrnrt4<? nrf Tf»7rv 


10924 


E3 M 1 000004 1 E03 


941 


FFA 10709 J 


4977 


FFAlrftf)1fl nrf 

J-jJx /A. X 1 W UI i J p 


10481 


E3M 1 000004 1 E05 


942 


EFA101415 


4940 


FFA1r0099 nrf 16n 

Xwi X \JtL I Up 


10529 


E3M 1 000004 1E07 


943 


EFA 102091 


4977 


EFAlcOOlO orf 3d 

X-.1 X V X L-vXVJ X \J \Jl X J^J 


10481 


E3M10000041F10 

Lumj lyl xxjyjyjKj^j 4 ^ 11_.1v/ 


944 


FFA 100704 


4887 


FFAIcOOlO orf 4n 

I jI xA 1 LUU 1 u LUX *tp 


10482 


E3M10000041E1 1 


945 


EFA100190 


4867 


EFAlcOOlO orf 2p 


10480 


E3M1 000004 1F03 


946 


EFA 102503 


4996 


EFAlc0032 orf 32p 


10643 


E3M1 000004 1F05 


947 


EFA 102006 


4973 


FFA1c002^ orf 17n 

XZiX^X^VX LvuA J V F 


10580 


E3M10000041F06 


948 


EFA 102501 


4994 


EFAlc0031 orf 35p 


10626 


E3M10000041F07 


949 


EFA101159 


4916 


EFAlc0022 orf 2p 


10543 


E3 1VT 1 0000(14 1 FOR 


950 


FFA 10029 5 


4873 


FFA 1 c002 1 nrf 1 

XJI Al 1 ^UU^i X Ul X I jp 


10517 


E3M10000041F09 


951 


EFA101417 

X-iX fi iVltl / 


4942 


FFA1c0022 nrf 18n 

X-/X r\ 1 WvV^A KJX X. 1 OJJ 


10531 


E3M10000041F10 


952 


EFA 101079 


4908 


#N/A 


#N/A 


E3M1 000004 1F10 


952 


EFA101080 


4909 


#N/A 


#N/A 


E3M10000041F11 


953 


EFA101160 


4917 


EFAlc0022_orf_3p 


10549 


E3M10000041G02 


954 


EFA101141 


4914 


EFAlc0030_orf_18p 


10614 


E3M10000041G03 


955 


EFA1 02253 


4984 


EFAlc0038_orf_85p 


10727 


E3M10000041G04 


956 


EFA101685 


4952 


EFAlc0041_orf_55p 


10791 
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E3M10000041G06 


957 


FFA1 00978 


4904 


EFAlc0022 orf 27n 


10541 


F 3 M 1 0000 f>4 1 G 07 
±jJiyxx ooooot- l vjo i 


958 




4914 


FFAIrOOlO r»rf 1 Rn 


10614 


E3M 1 000004 1 G08 


959 


FFA 100704 


4887 


FFAlr0010 orf 4n 

-1— 'X X UU U X V \yX x 


10482 


E3M10000041G09 


960 


EFA1 00704 


4887 


EFAlc0010 orf 4n 


10482 


E3M10000041G10 


961 


EFA1 00394 

A-iA rl 1 7*T 


4876 


EFAlc0034 orf fin 


10675 


E3M10000041G12 


962 


FFA 100194 


4876 


FFA1c0014 nrf fin 


10675 


E3M 1 000004 1 H04 


963 


EFA102351 


4989 


EFAlc0032 orf 20p 


10634 


FIM 1 0000041 HOS 


964 


FFA 100199 


4875 


FFA1r0041 nrf ISn 


10782 


E3M10000041H06 


965 


FFA 1 02S02 


4995 


EFAlc0031 orf 36p 


10627 


E3M 1 0000041 H07 


966 


EFA103062 


5019 


EFAlc0030 orf 19p 


10615 


FTM 1 0000041 HOR 


967 


FFA1016R6 


4953 


FFA1c004S nrf filn 


10940 


F1M 1 0000041 H09 


968 


FFA1 027R8 


5011 


FFAIcOOII nrf 41 n 


10661 


E3M10000041H1O 


969 


EFA101685 

AjA ±\ 1 V 1 V/O^ 


4952 


EFAlc0041 orf 55ti 


10791 


F3M 10000041 H1 1 


970 


FFA 1 022-51 


4984 


FFAlcOOIR nrf RSn 


10727 


F1M 1 000004? A 01 


971 


FFA101 190 

Lljl I V lull Z/VJ 


4911 


FFAIrOOIfi nrf 1 11n 


10687 


F1M 1 0000040 A 01 


971 


FFA101 191 
i-<r rt. iui i^i 


4912 


FFAIcOOIfi nrf 1 19n 

13 r /A. 1 LUUJO UX i 1 1 zip 


10686 


f ^ iw i ooonn4? a or 


972 


FFA f fl93^t 


4989 


FFA 1^0019 nrf Ifln 


10634 


F1\i I ooonnd.9 a i o 


973 


FFA 101 191 


4912 


FFAIrOO^^ nrf 119n 
cr^viijXJt/jo on x xip 


10686 


F1M 1 0000042 RO 1 

LZtJIVl XOOOOOt-^XjO X 


974 


FFA 101 404 


4933 


FFAIcOOII nrf SSn 

l_/X^ r\ X UUUJ J | ill X^ JJp 


10663 


F 1 ?V/f 1 OO00049RO? 


975 


FFA 1 0()(\AR 


4885 


xir / v i Wvj J, orx j> op 


10679 


f ^A/T i nonnn4?Ti04 


976 


PF A I 09 1 ftfk 


4981 




10949 


F1M 1 0000042R04 


976 


FFA 1 024-51 


4993 


FFA ^004*5 nrf 901n 
Zjr/A. x Luyf j on z.ojp 


10931 


ciu i nooftn49 Rf>5t 


977 


FFA 1 0141 7 


4942 


FFA 1^0099 nrf IRn 
Cr /\ I LUV^ OI X X Op 


1053 1 


1j*71V1 X \J\J\J\J\JH^£j\jy 


978 


FFA 101797 


4963 


FFAIrOOAS nrf 1 /»7n 
cr i wa/tj ox x x o / p 


10924 


E1M 1 OO00O42R 1 0 


979 


FFA 1 01 121 

XJ*1 1 UllAd 


4912 


FFA1c0016 nrf 112n 

J_>1 AlWVijy OXX L X^rp 


10686 


F1M 1 0000042R 1 1 


980 


FFA 101 Ifi^ 

m /A. X U J 1 O*/ 


4922 


FFA1r0099 nrf Rn 
-C/X -^v i luL'i-i. on op 


10559 


r-jivf i nn00049C'O9 


981 


FFA 1 01 1 SO 

X_iX7r\XUX 1 JU 


4915 


FFAIrOOIR nrf S7n 
X-<r rv i J o oix j /p 


10719 


F1M 1 0000042C01 


982 


FFA1027R0 


5010 


FFA1c004S nrf 101n 
DrriHrwH-j on xuxp 


10908 


F3M1 000(1049(^04 


983 


FFA I02fi^fi 


5004 


FFA1r0019 nrf 9 fin 
IZ*rfA.L oxx ^op 


10734 




984 


FFA 1 001 SI 


4864 


FFA1r0O9t nrf 1 4n 


10516 


F^M 1 00000471^ 1 0 


984 


FFA 1 0029-5 


4873 


FFA1c0021 nrf 1 Sn 
Drrvituuii oxx x jp 


10517 


f^m i noonn42r>ni 


985 


FFAIOOfil S 


4881 


FFAlrflOlfi nrf 9 On 


10501 


F1M 1 0000042D02 


986 


FFA1 02*501 


4994 


FFAIcOOIl nrf 

xjx x j oi x j j \y 


10626 


E3M10000042D03 


987 


EFA100394 


4876 


EFAlc0034 orf 6p 


10675 


F1M 1 0000042D06 


988 


FFA 102091 


4977 


FFAIcOOlO nrf In 
xjrrtxwviu oxx jp 


10481 


E3M 10000042D09 


989 


EFA101141 


4914 


EFAlc0030 orf 18p 


10614 


E3M 1 0000042D 1 1 


990 


EFA101412 


4937 


EFAlc0022 orf 14p 


10527 


RIM 1 0000042D 1 ? 


991 


FFA 1 0079 S 


4896 


FFA1c0041 nrf 929n 


10863 


E3M10000042E05 


992 


EFA102501 


4994 


EFAlc0031 orf 35p 


10626 


E3MI0000042E12 


993 


EFA102351 


4989 


EFAlc0032 orf 20p 


10634 


F1M1 0000042F1 1 

XZj J1VX 1 UWWLFU*T^X7 X X 


994 


FFA 1 01 792 


4961 


FFA 1 C004-2 nrf 1 1 1n 

Drrtll/UUtA Oil X X-jp 


10805 


E3M 1 0000042G0 1 


995 


EFA101412 


4937 


EFAlc0022 orf 14p 


10527 


E3M 1 0000042G05 


996 


EFA1016S5 


4952 


EFAlc0041 orf 55p 


10791 


E3M 1 0000042G07 


997 


EFA101169 


4923 


EFAlc0024 orf 38p 


10574 


E3M10000042G08 


998 


EFA102780 


5010 


EFAlc0045_orf_101p 


10908 


E3M10000042G11 


999 


EFA101120 


4911 


EFAlc0036_orf_113p 


10687 


E3M10000042G11 


999 


EFA1 01121 


4912 


EFAlc0036_orf_H2p 


10686 


E3M10000042G12 


1000 


EFA102501 


4994 


EFAlc0031_orf_35p 


10626 
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E3M10000042H06 


1001 


EFA 101 799 


4964 


FFAle0045 orf 169n 


10926 


E3M1 0000042H08 


1002 


FFA1 (11 170 


4911 


FFAIrflfVifi orf 11^r> 


10687 


E3M10000042H1 1 


1003 


EFA100668 


4885 


FFAlr0035 orf 58n 


10679 


E3M10000043A02 


1004 


EFA101799 


4964 


EFAlc0045 orf 169d 


10926 


E3M 1 0000043 A03 


1005 


FFA101414 


4939 


FFA1r0029 nrf 1 5n 


20528 


E3M1 0000043 A05 


2006 


EFA1 02502 


4995 


EFAlc0031 orf 36p 


10627 


E3M 1 0000043 A08 


1007 


EFA1 00689 


4886 


EFAlc0038 orf 54p 


10717 


F3M1 0000043A09 

MUf<J 1*1,1 WuWTJ/ll/7 


1008 


FFAlfll414 

L-sl\f\- 1U14-1T 


4939 


FFA If 0099 orf 15r> 


10528 


E3M1 0000043 A09 


1008 


EFA10I415 


4940 


EFAlc0022 orf 16p 


10529 


E3 M 1 0000043 A 1 0 

1>W XY1 JlVVvW^J £\ I V 


j 009 


FFA 101 080 


4909 


#N/A 


#N/A 


F3M1 0000043 A 1 1 

XjJivllOUOOO'r.J.tt.X J 


1010 


FFA 1 09006 


4973 


FFAlr*flfj95 r»rf 1 7n 
Cf OUv/j^J Oil X /p 


10580 


F3M1 0000043R01 


1011 


FFA 1001 51 

X_»X .TV1UOU X 


4864 


FFAIf-0091 nrf 14n 
J-iXT AY X CWi X OX X. x *rp 


10516 


E3M 1 0000043B02 


1012 


EFA101 121 


4912 


FFA1cO036 orf 1 12r» 


10686 


F 3 M 1 00000431303 


1013 


FFA 101038 


5017 


FFA 1 rft03f> nrf 1 7n 
cr/iiwujv on x /p 


20613 


F T M 1 0000043 ROo^ 


1014 


FFA 101 404 
Jj i /T. I o i *to*r 


4933 


FFA 1 f^>f>33 rtr!" >>n 


10663 


F3M 1 0000043R08 


1015 


FFA101 123 


4913 


FFA1r0fl40 nrf 99n 


10748 


F3iv/n 00ftnft43TiftQ 


1016 


FFA 1 01 RQ9 


4969 


FF A 1 r>ftn 1 7 rtrf 9 1 n 


1 0506 


F 3 M 1 0000043R 1 0 


1017 


FFA 1 fi9A5fi 


5004 


FFA 1 ^nf)3Q r»rf 9fin 


10734 


F3M 1 000004373 1 1 


1018 


FFA 100704 


4887 


FFA 1 i^/Wl 1 ft r»rF 4.n 


10482 


F 3 M 1 0000043 "R 1 2 


1019 


FFA 1001 51 


4864 


FFA1rftfl91 nrf 1 4n 


10516 


F3M1 0000043P01 


1020 


FFA 1 ft9/;5£ 


5004 


FFA1nn03O nrf Ofin 


1 0734 


F 1 K/f 1 0 000043 r"o& 


1021 


FFA 10141 9 


4937 


FFA 1 r>0n99 rtrf 1 An 


1 OS97 


E3M 1 0000043C09 


1022 


FFA 1001 51 


4864 


FFA1^n091 nrf iAn 

S-fC^X. X ClrU^ X LPX X X *+p 


10516 


XjJXVX X \JK/K/W^VJU\J I 


1023 


FFA ini417 


4942 


FFA1o/jfj99 rtrf 1 SJn 


1053 1 


F31VT 1 G000043D02 


1024 


FFA 102502 


4995 


FFA1rO031 nrf 3firt 
iixrjrvit>v/vj x on jop 


10627 


F3M1 0000043T)OQ 


1025 


FFA 109351 


4989 


FFA 1 f>nfl39 r»rf 9flrk 


1 0634 


E3M10000043D10 


1026 


FFA 1 01 872 


4967 


FFA 1 t*00A9 nrf 1 59n 

Ifli \ X L/L/VJ*t^ UXJL X OZ*p 


1 0815 


F3MJ00OO043D1O 


1026 


FFA 101 873 

X-iX^r"\. X OX O f J 


4968 


FFA1r0049 nrf 1 53n 
J3r/ix k/UWi tin x J jp 


10816 


E3M 1 0000043D 1 2 


1027 


EFA 102502 


4995 


FFA1r0031 nrf 3fm 


10627 


F3M10000043F03 


1028 


FFA 10fi3Q7 


4877 


FFA1r0nd1 nrf 14Rr» 


10773 


F3M 1 0000043 E07 


1029 


EFA 101 339 


4928 


FFA1c0040 orf 13n 

Dr/llL-Ul/H-U oxx x jp 


10743 


E3M 1 0000043 E08 


1030 


FFA 101 872 


4967 


FFA 1 f0049 nrf 1 59rt 

Lux *k X vUvta OX 1 L *Jt~\J 


10815 


E3M 1 0000043 E08 


1030 


EFA 101 873 


4968 


FFAlc0042 orf 153r> 

XvX / JL X ^t/WA OX X i 


10816 


E3M10000043E10 


1031 


EFA 102656 


5004 


EFAlc0039 orf 26n 


10734 


E3M 10000043E1 1 


1032 


EFA 1028 13 


5013 




10878 


E3M 1 0000043 F03 


1033 


EFA1 02655 


5003 


EFAlc0039 orf 25p 


10733 


E3M 1 0000043F04 


1034 


EFA 102006 


4973 


EFAlc0025 orf 17p 


10580 


E3M 1 0000043 F06 


1035 


EFA100615 


4881 


EFAlcflfllfi orf 2Qn 


10501 


E3M 1 0000043F08 


1036 


EFA101 121 


4912 


EFA1C0036 orf 112p 


10686 


E3M 1 0000043F1 0 


1037 


EFA101 159 


4916 


EFAlc0022 orf 2p 


10543 


E3M 1 0000043F1 2 


1038 


EFA101080 


4909 


#N/A 


#N/A 


E3M 1 0000043 G03 


1039 


EFA1 02502 


4995 


EFAlc0031 orf 36p 


10627 


E3M 1 0000043 G04 


1040 


EFA102502 


4995 


EFAlc0031 orf 36p 


10627 


E3M1 0000043 G05 


1041 


EFA101686 


4953 


EFAlc0045 orf 63p 


10940 


E3M1 0000043 G07 


1042 


EFA100157 


4865 


EFAlc0034_orf_63p 


10673 


E3M10000043G08 


1043 


EFA101080 


4909 


?^N/A 


#N/A 


E3M10000043G10 


1044 


EFA101792 


4961 


EFAlc0042 orf 113p 


10805 


E3M10000043G11 


1045 


EFA101080 


4909 


#N/A 


#N/A 
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J1.51V1 1 KIKJUUUH-J Ur 1 Z 


1046 




4912 


TJPA 1 cArt^fi nrf TT9n 

iiJr /\ l C<J'./J o on i izp 


i n<fi< 

JUOOO 


& Jivi 1 VVKJKJUHJtriUz, 


1047 


VP A 1 A1/11 A 

LjIT iT. 1 U 1 *r J -H - 


4939 


FFAl/«nA99 r»rf 1 ^rv 

jcjt/i i cuuzz_on_ j jp 


I UDZo 


v\\a i aaaaaai"Has 

HjIVU UUUUU*JO-n.U.? 


1048 


FT7A 1 AI ASA 
Ju/X /\ J Ul UoU 


4909 


#N/A 


ffiN/A 


f^mi OAAAftA^wnR 

JD J iVl 1 UUUUUtO n.uo 


1049 


Jl"/\i UUD 1 3 


4881 


FFA1f-AA1£ r»rf 90n 
Jilr /\ J CUU 1 0 OTx_jZ.¥p 


1 0501 


f^a/ti AAAnnA^wno 
jeoivi i uuuuu^ks xiuy 


1050 


T?T7A 1 A">AA£ 
JHJ7A1UZUUO 


■jy/ 3 


FFA1^AA9^ r^r-f 1 7n 

Hr A.1 cuuz j_on_i /p 


10580 


F3MlOOOri043H11 "' 


1051 


Jir -^V 1 \JjL.\J 3 3 


5003 


JCirvAJi cuu j~ un z jp 


10733 


JZi JlVl 1 UUUUU'rtL^UZ 


1052 


FFA iriflQ^S 
Jir/\JUU5'3 3 


4902 


FFA 1 r>fiA99 rtrf 9Rt^ 


i n^/i9 

lUJ^-Z 


fimi nonoftA/iFAi 

Ej JiVJL 1 UUUlWtEU 1 


1053 


FFA109A91 
&rJ\ JUZU71 


4977 


FFA1r>0010 nrf 
Jir f\ i cuu i u_on_ jp 




rviivii uuuuuuir uz 


1054 


TfPMI A 17^ A 
JSJ^INIUI /jU 


5037 


TfPAJ1^179^ nrf In 
iS.r IN 1C1 l ZD OlT_ip 


1 uo 
1 iODZ 


rv. livi 1 uuuwu -> v.u i 


1055 


If PAJ1 fl3RR7 


5040 


TfPAJ1o98dS nrf In 
iVr iN J OZOTo OiT__ip 


1 1 7T A 
1 1 / io 


Tf i A/ri nnAAAA7F ai 

IS. J ivl 1 uuuuuu / r U 1 


1UD / 


If PM1 Ad.1 
JSJ'iN Jl U'H o 3 


DU41 


Tf PAT 1/^1^/1^ nrf On 

JtSJrlN J C 1 04 q_OiT__Zp 


1 103U 


if i a^i nnAAAA7Fm 
JS. 1 JVL 1 uuuuuu / r U 1 


1057 


If PAT 1 n^A^Q 
N-r IN 1 UDDJ7 


ffHyJQ 

Du^y 


Tf PAT1 i-O ni-f 1« 

JSJrlN icio40__on_ip 


1 1 AAQ 


JS. 1 ivl 1 UUUUUU O^UZ 


1058 


If PAJ1 A7^9fi 
rvr IN l u / UZO 


5051 


#N/A 


#N/A 


js.hviiuuuuuuov-.iu 


1059 


TfPAII A179Q 
JSJrlN 1 U i /zy 


5036 


TfPATTr«T^fin nrf In 

JSJrlN 1 C 1 300 Oli 1 p 




Tf i nnAAAARfii a 

iS. 1 Ivl 1 UUUUUUoVJ I u 


1 fl£A 
1UOU 


JS-JriN 1 U0O4U 


DUDU 


Tf P r \Tlf9AR7 nrf 1 T-i 

jsjriN iczuo /^on ip 


1 1 £*r\A 

1 lOo^ 


Tf i A/n nnnfinnorin4 

JS.11V11 uuuwuyuut 


1061 


Tf PAJ1 A777£ 
JSJriN 1U / / /O 


5052 


Tf PAT 1 rAClA 1 nrf In 

JSJrlN ic*U'U_un_ip 


1 1771 
1 1 / / J 


Tf 1 oaaaai icni 

JS. 1 1VI 1 UUUUU 1 3 HAj'r 


1062 


Tf PTvM A^77Q 
JSJrlN 1UD / fy 


5047 


Tf PAT1i">JA1 9 nrf In 

JSJrlN 1 CrU 1 Z_On_ 1 p 


1 1770 


JS. 1 iVl 1 UUUUU JAioK/Z 


1 Afi^ 


Tf PlvT 1 A 1 79 Q 


DUjO 


TfPXT1r>1S££ nrf tn 

jtsjriN i c i joo_onr_i p 


1 1647 


k 1 \a 1 nnnAn99r"i a 

JS* 1 IVl 1 U U UUU ZZl> j u 


1067 


Tf pah hhr^a 

JSJriN J UUciD 2 * 




TfPATI^AR/l^ nrf 1r» 
JSJr JN 1 CUo'tJ_ori_ 1 p 


1 1 rVX(\ 

1 10JU 


Tf i \a i finriAA'3Af"'A7 

rv 1 IVl 1 UUUUU JuLU / 


1070 


Tf PAT1 C\AT\ f, 
JSJr JN 1 U 1 * 1 1 o 


5045 


Tf PAT 1 />5fiQ^ nt-f ^-t-v 
JSJrlN lCoU7'+_Ori_Dp 


1 1757 


JS. 1 JVll UUUUU JubU / 


1071 


f 13X1 1 A<143Q 


5044 


ivt in i czv i o_on_zp 


1 1726 


JS. 1 ivl 1 UUUUU JZJ11 J 


i nil 

1U /J 


Tf PAT1 AT79Q 
JSJr 1N1U1 


DUJO 


If PX1 1 i^l nrf In 

JSJrlN 1 C 1 jOO^On^l p 


1 1647 


if 1 A/f 1 AAAAfmtiA9 

JS. 1 ivl 1 UUUUU 3 3 DUZ 


1074 


Tf PAJ1 A1790 
JSJrlN I U 1 I £y 


5036 


TfPATIr'l^nfi nrf In 

JSJrlN 1C 1 JDu OrI_ip 


1 1647 


if 1 \ai OAnAAnp ai 

JS. 1 JVll UUUUU 3 3 JiU 1 


1075 


Tf PAT 1 A fM '39 


5032 


TfPATI />ni1 1 nrf 1 n 

IsJ^JN 1CUJJ i_on^ip 


1 1628 


if 1 \a i nnAAA^AfiAS 

JS. I ivl J UUUUU ooljUo 


JU /o 


Tf PXT1 (\fif\AA 
JSJrlN lUOU^I 


DU4o 


JrAT/ A 

TfiN/A. 


#N/A 


if i a>t i nnnnnT7T^i a 

Jxl JVll UUUUU 3 JUIKJ 


1077 


Tf PAI1 A49R1 
JSJrlN 1U4Z5 L 


5042 


Tf PAT 1 ^7rinn nrf In 

JSJrlN lC3UUU__OlT_^p 


1 1742 


if i aai nnnftm Rwrno 
JS. livl l UUUUU 3 arxw 


1078 


Tf PAT1 A9fl^7 
JSJr iN 1 UZU J / 


5038 


jsjriN ici!Oo__on_ip 


1 1661 


K 1 Ml f)000039fI03 


1079 


KPN106R40 


5050 


X\JTiN 1 UI1 l\J 


1 1664 


if 1 A>f i nAAAAA^T^A*; 

JS. 1 IVl 1 UUUUU HO DU 3 


1081 


TfPMI A9^S 
JSJrlN lUZOJ'O 


5039 


TfPAT1r^9197 nrf In 

JSJrlN I CZ J z /_ori_ 1 p 


11667 


if i A/11 nAAAAA^m n 

JS. 1 ivl l UUUUU*tO Jri 1 u 


1082 


TfPT\T1 A ^799 
JSJrlN lUj t 


5046 


#N/A 


WIN/A 


if i A/f i nnnnn/id'nns 

JS. 1 iVl i UUUUUt'r.L/UQ 


1084 


Tf PAJ 1 (\A£1>d 


5043 


#N/A 


#N/A 


if 1 TV/T i nnnnn AAfi 

JS. J ivl 1 UUUUU^^KJtUD 


1086 


Tf PATT AT A9/^ 
Pvl iN 1 U 1 UiO 


3UJO 


TfPATT^AR7< nrf Tn 

jsjriN i cuo / 3 _orr_ip 


1 T £11 
J lOJl 


tf i Tvn nnnnn a^ a n7 

JS. liVll UUUWt-JAU / 


1087 


Tf PWIAI A99 
r\.i in i u i uzz 


5034^ 


IfPAJTrt^lfi nrf In 

JSJriN 1 C 1 3 1 o on jp 


" ii642" 


if i ivn nnnondsn i n 

IS. 1 iVl 1 UWWtJ L/1U 


1088 


Tf PAJTA9fi' : ;8 


5039 


lfPAJ1n9T97 nrf In 
JTVJr iN 1 1 Z / UI1 ip 


1 1667 


p i Afi aah AAARm £ 
Jr livi i uuuuuUo^uo 


1092 


PA2424 


5107 


#N/A 


#N/A 


pi A/f i nnnnnnjinnd. 
jt livi i uuuuuuovjut 


1093 


PA0337 


5060 


#N/A 


#N/A 


r liVHUUUUU lUV^UJ 


1094 


PA4997 


5202 


#N/A 


#N/A 


PI A/f 1 AAAAA 1 AT-TT fl 
Jr livl I UUUUU J M-Jtl 1 U 




PA4252 


3 100 


fflN/A 


iEAJ/A 


jt i ivi ji uuuuu j tjn i u 


1095 


PA4253 


5169 


#N/A 


#N/A 


p t ivf i nonnn i srofi 

jt livi x uuuuu i jVjUO 


1096 


PA0413 


5064 


#N/A 


#N/A 


Jr J iVl 1 UUUUU 1 Dl^UO 


1 AQ£ 
I UrO 


PA 


^A<< i ; 
juoj 






pia/Ti nrrrinni -^pao 

Jriivi i uuuuu iv)v^v7 


1097 


P A3 041 


5124 


#N/A 


#N/A 


P1M1 AAAnAI fiPAA 
jt i i vi i uuuuu J ut-.u** 


1098 


PA2680 


5117 


#N/A 


#N/A i 


PI Ml 000001 8B01 


1099 


PA4264 


5177 


#N/A 


#N/A 


P1M10000018C01 


1100 


PA4264 


5177 


#N/A 


#N/A 


PI Ml 000001 8E01 


1101 


PA4067 


5151 


#N/A 


#N/A 


P1M10000018G01 


1102 


PA4067 


5151 


#N/A 


#N/A 


P1M10000019F01 


1103 


PA4271 


5180 


3rN/A 


#N/A 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqJD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


P1M10000019F01 


1103 


PA4272 


5181 


#N/A 


#N/A 


P1M10000021G03 


1104 


PA4264 


5177 


#N/A 


#N/A 


P1M10000021G05 


1105 


PA4251 


5167 


#N/A 


#N/A 


P1M10000022D09 


1106 


PA5299 


5211 


#N/A 


#N/A 


P1M10000024D06 


1107 


PA3160 


5130 


#N/A 


#N/A 


P1M10000024E06 


1108 


PA4888 


5200 


#N/A 


#N/A 


P1M10000024H03 


1309 


PA2313 


5105 


#N/A 


#N/A 


P1M10000025A06 


1 110 


PA2222 


5104 


#N/A 


#N/A 


P1M10000025G07 


1111 


PA3153 


5128 


#N/A 


#N/A 


P 1 Ml OO00025HO7 


1112 


PA3153 


5128 


#N/A 


#N/A 


P1M10000025H07 


1112 


PA3154 


5129 


#N/A 


#N/A 


PIM10000026E06 


1113 


PA0715 


5074 


#N/A 


#N/A 


P 1 M 1 0000026F04 


1 114 


PA2222 


5104 


#N/A 


#N/A 


P1M10000026G09 


1 1 15 


PA301 1 


5122 


#N/A 


#N/A 


P 1 M 1 0000026H02 


1 116 


PA3013 


5123 


#N/A 


#N/A 


P 1 Ml 0000026H05 


1 117 


PA3154 


5129 


#N/A 


#N/A 


P 1 Ml 0000027A06 


1 118 


PA4257 


5172 


#N/A 


#N/A 


P 1 Ml 0000027B02 


1119 


P A3 154 


5129 


#N/A 


#N/A 


P 1 M 1 00000^7005 


1 120 


PA2313 


5105 


#N/A 


#N/A 


P 1 M 1 0000028 A08 


1 121 


PA0788 


5075 


#N/A 


#N/A 


P1M10000028B01 


1 122 


PA4263 


5176 


#N/A 


#N/A 


P1M10000028E02 


1123 


PA2584 


5112 


#N/A 


#N/A 


PI Ml 0000029 A09 


1124 


PA3154 


5129 


#N/A 


#N/A 


P1M10000029G03 


1125 


PA1301 


5083 


#N/A 


#N/A 


P I Ml 0000029HOS 


1126 


PA0353 


5061 


#N/A 


#N/A 


P 1 Ml 000003 2F04 


1127 


PA0265 


5058 


#N/A 


#N/A 


P 1 Ml 0000033A02 


1 128 


PA3068 


5126 


#N/A 


#N/A 


P1M10000033B08 


1129 


PA4244 


5160 


#N/A 


#N/A 


P1M10000033E03 


1130 


PA3984 


5147 


#N/A 


#N/A 


P1M10000033F01 


1131 


PA1986 


5095 


#N/A 


#N/A 


PI Ml 0000033 G08 


1132 


PA2009 


5096 


#N/A 


#N/A 


P I Ml 000003 5A06 


1 133 


PA4249 


5165 


#N/A 


#N/A 


P 1 Ml 000003 7B 1 2 


1134 


PA4254 


5170 


#N/A 


#N/A 


PI Ml 000003 7G 12 


1135 


PA5076 


5204 


#N/A 


#N/A 


P1M10000038B08 


1136 


PA4070 


5152 


#N/A 


#N/A 


P 1 Ml 000003 8C03 


1 137 


PA3931 


5146 


#N/A 


#N/A 


P 1 Ml 000003 8C06 


1138 


PA2197 


5103 


#N/A 


#N/A 


PI Ml 000003 8F04 


1139 


PA5207 


5208 


#N/A 


#N/A 


P1M10000038G02 


1 140 


PA4542 


5192 


#N/A 


#N/A 


P1M1 0000039G05 


1141 


PA3764 


5141 


#N/A 


#N/A 


P1M10000039G12 


1 142 


PA5567 


5220 


#N/A 


#N/A 


P1M10000040C01 


1143 


PA4105 


5154 


#N/A 


#"N/A 


P1M10000040C04 


1144 


PA1115 


5081 


#N/A 


#N/A 


PI Ml 0000040D04 


1145 


PA0378 


5062 


#N/A 


#N/A 


P1M10000040D05 


1146 


PA5209 


5209 


#N/A 


#N/A 


P1M10000040E10 


1147 


PA2128 


5100 


#N/A 


#N/A 


P1M100O0040H03 


1148 


PA1115 


5081 


#N/A 


#N/A 


P1M10000041A12 


1149 


PA4254 


5170 


#N/A 
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full length 
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Protein Seq 
ID 


P1M 1000004 1B02 


1150 


PA2128 


5100 


#N/A 


#N/A 


P1M10000041E01 


1151 


PA2398 


5106 


#N/A 


#N/A 


P1M10000041F01 


1152 


PA4681 


5196 


#N/A 


#N/A 


P1M10000042B12 


1153 


PA0642 


5072 


#N/A 


#N/A 


P1M10000042E08 


1154 


PA4252 


5168 


#N/A 


#N/A 


P1M10000042E08 


1154 


PA4253 


5169 


#N/A 


#N/A 


P1M10000043A03 


1155 


PA3006 


5121 


#N/A 


#N/A 


P1M10000043D06 


1156 


PA3764 


5141 


#N/A 


#N/A 


P 1 M 1 0000044F07 


1157 


PA4244 


5160 


#N/A 


#N/A 


P1M10000046B03 


1158 


PA1462 


5087 


#N/A 


#N/A 


P1M10000046C07 


1 159 


PA2671 


51 16 


#N/A 


#N/A 


P1M10000046C08 


1160 


PA0472 


5069 


#N/A 


#N/A 


PI Ml 0000046C09 


1161 


PA3764 


5141 


#N/A 


#N/A 


P1M10000046G11 


1162 


PA1115 


5081 


#N/A 


#N/A 


PIM10000047B04 


1163 


PA3006 


5121 


#N/A 


#N/A 


P1M10000047E11 


1164 


PA26S4 


51 18 


#N/A 


#N/A 


P1M10000047F07 


1165 


PA4506 


5190 


#N/A 


#N/A 


P1M10000047G10 


1166 


PA4259 


5174 


#N/A 


#N/A 


P1M10000048A03 


1167 


PA4105 


5154 


#N/A 


#N/A 


PIM10000049E08 


1168 


PA4272 


5181 


#N/A 


#N/A 


P 1M1 000004 9G 10 


1 169 


PA4027 


5149 


#N/A 


#N/A 


P1M1 000005 0G1 1 


1170 


PA4249 


5165 


#N/A 


#N/A 


P1M10000051D11 


1171 


PA1365 


5085 


#N/A 


#N/A 


P1M10000051F01 


1172 


PA1 115 


5081 


#N/A 


#N/A 


P1M10000052C03 


1173 


PA0938 


5078 


#N/A 


#N/A 


PIM10000052C12 


1174 


PA5076 


5204 


#N/A 


#N/A 


P1M10000052E04 


1175 


PA1398 


5086 


#N/A 


#N/A 


P1M10000053B12 


1 176 


PA5436 


5215 


#N/A 


#N/A 


P 1 M 1 0000053 C02 


1177 


PA0353 


5061 


#N/A 


#N/A 


P1M10000053E07 


1178 


PA4254 


5170 


#N/A 


#N/A 


P 1 M 1 0000053 F08 


11 79 


PA 1270 


5082 


#N/A 


#N/A 


P1M10000055A11 


1 180 


PA5076 


5204 


#N/A 


#N/A 


P1M10000055C08 


1 181 


PA 1493 


5088 


#N/A 


#N/A 


PI Ml 000005 5 E05 


1 182 


PAS 507 


5219 


#N/A 


#N/A 


P 1 M 1 000005 6C07 


1183 


PA1360 


5084 


#N/A 


#N/A 


P1M10000056F05 


1184 


PA4258 


5173 


#N/A 


#N/A 


P1M10000056F05 


1184 


PA4259 


5174 


#N/A 


#N/A 


P1M10000056F06 


1185 


PA2634 


5114 


#N/A 


#N/A 


P 1 Ml 000005 6G0 1 


1 186 


PA5076 


5204 


#N/A 


#N/A 


P 1 Ml 000005 8B07 


1187 


PA5436 


5215 


#N/A 


#N/A 


P1M10000059B04 


1188 


PA4375 


5186 


#N/A 


#N/A 


P1M10000059B10 


1189 


PA4269 


5179 


#N/A 


#N/A 


P 1 Ml 000005 9B 11 


1190 


PA0934 


5077 


#N/A 


#N/A 


P1M10000059D11 


1191 


PA4027 


5149 


#N/A 


#N/A 


P1M10000059H08 


1192 


PA4027 


5149 


#N/A 


#N/A 


PIM10000059H09 


1193 


PA4271 


5180 


#N/A 


#N/A 


P1M10000060E03 


1194 


PA0423 


5067 


#N/A 


#N/A 


P1M10000060H02 


1195 


PA0221 


5057 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gene marked gene 


full Iplicrth 
-11*11 lcHJ"lH 

ORF 
Protein Seq 
ID 


PI Ml 0000060H04 


1196 


PA4473 


5189 


#N/A 


#N/A 


pi TV/T1 nonnnfii p.n4 


1 197 


PA2726 


5119 


#N/A 


#N/A 


P 1 M 1 000006 1 F04 

1 11YX 1 UUUUvO X Xiv/H- 


1198 


PA4244 


5160 


#N/A 


#N/A 


P1 M1 0000061 F04 


1199 




5136 


#N/A 


#N/A 


PI Ml 000006? A1 1 


1200 




5194 


#N/A 


#N/A 


P 1 M 1 0000062C03 


1201 


PA0321 


5059 


#N/A 


#N/A 


P 1 M 1 0000062004 


1202 


PA4254 


5170 


#N/A 


#N/A 


P1M1 0000069007 


1203 


PA425 1 


5167 


#N/A 


#N/A 


PI Ml 000006901? 


1204 


PA5316 


5212 


#N/A 


#N/A ' 


pi mi nonnn6?nn7 


1205 


PA4247 


5163 


#N/A 


tfM/A 


P 1 M 1 0000067DOR 


1206 




5076 


#N/A 




PI Ml 0000067FOR 


1207 


PA4248 


5164 


#N/A 


#N/A 


P 1 M 1 0000062F08 


1207 


PA4249 


5165 


#N/A 


#N/A 


Jr i iVI ' lA/Uwl/OZJr UO 


1208 


PA AfYJS 


5053 


#N/A 


#N/A 


l 1 1V1 1 UUUUUOiU 1 i 


1209 




5190 


#N/A 


#N/A 


r 1 IVI i VVUVVOAtiV 1 


1210 


PA3121 


5127 


#N/A 


tfMYA 


pi Mi nnnnnfWH/id. 

Jr 1 1Y1 V UUHUUDAnut 


121 1 


PA4254 


5170 


#N/A 


#jM/A 


I JlvllUUUl/VJO.JX'U.i 


1212 


PA9fifli 
lrr\x.Do'+ 


5118 


#N/A 


#N/A 


Pi mi nonnnft^rjO'? 


1213 


PA4262 


5175 


#N/A 


#N/A 


P 1 Ayf 1 flfififififi^WlY? 
Jr iivjLiv/uuuuojjnui 


1214 


P A408 1 


5153 


#N/A 


#N/A 


p nv/r 1 nnnnn^A a 1 n 

r 1 J.VL 1 VJUUUUO'kfV 1 U 


1215 


PA49^8 
rWtZOo 


5178 


#1SJ/A 


#N/A 


piui nonft06d.P09 

jr i ivi l uuwwHjU^ 


1216 




5073 


#N/A 


#N/A 


IT Iivi 1 VJUUUI/OH-L-UJ 


1217 


PAS 030 


5203 


#N/A 


ffJN/A. 


r iivj i uv/vji/uot-xju j 


1218 


PA0129 


5055 


#N/A 


#N/A 


PI Ml 00O0064F0 i S 


1219 


PA45 1 2 


5191 


#N/A 


#N/A 


IT 1 IVI 1 VAJUU vOH-VJ I j£ 


1220 


PA2147 


5101 


#N/A 


#N/A 


XT 1 1V1 1 UUUUUO'rJnvJ / 


1221 


PA 1072 


5080 


#N/A 


#N/A 


PT Ml 000006 J ?A04 

X X 1Y1 1 UULMJVAJ JAVPt 


1222 


PA3 522 


5136 


#N/A 


#N/A 


Jr liviiu\J\JUUorjj3U / 


1223 


PA4347 


5184 


#N/A 


#N/A 


r 1 1Y1 1 U U O J LAJO 


1224 


PA4347 


5184 


#N/A 


if "NT/ A 


PI Ml 000006500^ 


1225 


PA0642 


5072 


#N/A 


#N/A 


r J ivi i uuulfuvj jj^uo 


1226 


PA4347 


5184 


#N/A 


#N/A 


PlMlOOOOOfi^FOl 

r 1 IVI 1 WWWJf W J 


1227 


PA2494 


5111 


#N/A 


#N/A 


P 1 M 1 0000065 G06 


1228 


PA0423 


5067 


#N/A 


#N/A 


PI M1 000006SH07 
xr xivi i uuuuuojiiu / 


1229 


PA1019 


5079 


#N/A 


#N/A 


P1 M10000066A10 

X X 1VX 1 \J\JSJ \J\J\j\Jr^ 1 KJ 


1230 


PA4709 


5197 


#N/A 


#N/A 


P1M10000066A1 1 


1231 


PA2594 


5113 


#N/A 


#N/A 


PI M 1 0000066F04 
x xxvxiuvjuuuooriJH- 


1232 




5148 


#N/A 


#N/A 


P1M1 0000067 A05 


1233 


PA3876 


5144 


#N/A 


#N/A 


P1M1 0000067 AOS 


1233 


PA3877 


5145 


#N/A 


#N/A 


PI Ml 0000067 A06 


1234 


PA0419 


5066 


#N/A 


#N/A 


P 1M 1 000006 7A08 


1235 


PA0600 i 


5071 


#N/A 


#N/A 


PI Ml 0000067C04 

17 XXVX 1 uVUUUU / ^VJ*+ 


1236 


PA3845 


5142 


#N/A 


#N/A 


P1M10000067C06 


1237 


PA4433 


5188 


#N/A 


#N/A 


P1M10000067D05 


1238 


PA3479 


5134 


#N/A 


#N/A 


P1M10000067F05 


1239 


PA3643 


5137 


#N/A 


#N/A 


P1M10000067G05 


1240 


PA5199 


5207 


#N/A 


#N/A 


P1M1000006SA09 


1241 


PA0353 


5061 


#N/A 


#N/A 
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ID 


P1MIO000Of»RF)04 


1242 


PA5388 


5213 


#N/A 


#N/A 


P 1 Kf T 000006RF04 


1243 


PA4237 


5158 


#N/A 


#N/A 


P1 M1 OOOOOfiRPOR 


1244 


PA5193 


5206 


#N/A 


#N/A 


pimiooooo6R001 


1245 


PA3716 


5140 


#N/A 


#N/A 


pimiooooo6RH05 


1246 


PA4268 


5178 


#N/A 


#N/A 


P1M10000069D09 


1247 


PA4246 


5162 


#N/A 


#N/A 


P1M1 fl000069G0fi 


1248 


PA4246 


5162 


#N/A 


#N/A 


P1M10000069H02 


1249 


PA4433 


5188 


#N/A 


#N/A 


pimi noooo70Aos 


1250 


PA2470 


5109 


#N/A 


#N/A 


pi mi ooooo7oui o 


1251 


PA5393 


5214 


#N/A 


fiXT/A 




1252 


PA4237 


5158 


#N/A 


SN/A 


p i K/Ti oonon7onoR 


1253 


PA4105 


5154 


#N/A 


a>j/A 

?flN//\. 


P 1 M 1 0000070F03 


1254 


PA4709 


5197 


#N/A 


#N/A 


pi mi 0000070006 


1255 


P A3 374 


5133 


#N/A 


#N/A 


p^/fioonofY7oni9 


1256 


P A3 121 


5127 


#N/A 




pi vf i oooon70PTOA 


1257 


PA3374 


5133 


#N/A 


iiXT/ A 


pi ivri 0000071 acv* 


1258 


P A425 1 


5167 


#N/A 


#N/A 


p i mi 000007 1 mi 


1259 


P A425 1 


5167 


#N/A 


iff IN /A 


p i m i 000007 i P04 


1260 


PA3484 


5135 


#N/A 


#N/A 


pi ivn ooooo71foi 


1261 




5070 


#N/A 


#N/A 


pi \4" 1 000007^ a 06 


1262 




5162 


#N/A 


#N/A 


P1 Ml 0000ft7^P.1 0 


1263 


PA5248 


5210 


#N/A 


#N/A 


p i tv/t i ooono73no4 


1264 


PA1 115 


5081 


# N/A 




pi )vn ooooo7"*noQ 


1265 


PA1918 


5094 


#N/A 


#N/A 


PI TVT1 000007^^0^ 


1266 


PA5248 


5210 


#N/A 


#TM/A 


P ITS/fl 000O074P.O 1 


1267 


PA4771 


5199 


#N/A 


#N/A 


P11U1 00OOO74P.O4 


1268 


PA1 684 


5091 


#N/A 


#N/A 


P1 Ml 0000074F04 


1269 


PA01 90 


5054 


#N/A 


#N/A 


PI tVTl 00OO074POQ 


1270 


PA3479 


5234 


#N/A 


#N/A 


PI ?V/f 1O0OOO74F7O 


1271 


PA1019 


5079 


#N/A 


#N/A 


P 1 Ml 0000074(r 1 1 


1272 


PA4244 


5160 


#N/A 


#N/A 


p iivi i 00000740 1 9 


1272 


PA4245 


5161 


#N/A 


#N/A 


PI Ml 00OOO75A04 


1273 


PA3279 


5131 


#N/A 


#N/A 


PI MI 0000075 A04 


1273 




5132 


#N/A 


#N/A 


PIMI 0000075P.03 


1274 


PA4576 


5193 


#N/A 


#N/A 


PI M10000075F02 


1275 


PA4254 


5170 


#N/A 


#N/A 


P 1M 1 0000075G05 


1276 


PA3709 


5139 


#N/A 


#N/A 


P1 M1 0000076005 


1277 


PA 1876 


5093 


#N/A 


ifM/A 


P 1 M 1 0000076D 1 0 


1278 


PA1636 


5090 


#N/A 


m/A 


P 1 M 1 0000077 AOS 


1279 


PA3479 


5134 


#N/A 


#N/A 


PI 1V41O000077P0R 


1280 


PA1019 


5079 


#N/A 


#N/A 


PI Ml 0000077F04 


1281 


PA3522 


5136 


#N/A 


#N/A 


P 1 M 1 0000077H05 


1282 


PA4246 


5162 


#N/A 


#N/A 


P1M10000079A10 


1283 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079B10 


1284 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079C10 


1285 


PA4576 


5193 


#N/A 


#N/A 


P1M10000079D01 


1286 


PA1547 


5089 


#N/A 


#N/A 


P1M10000079D10 


1287 


PA5490 


5217 


#N/A 


#N/A 
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ID 


P1M10000079F06 


1288 


PA3006 


5121 


#N/A 


#N/A 


P 1 M 1 OOOOOSOBO 1 


1289 


PA3866 


5143 


#N/A 


#N/A 


P 1 Ml 0000080B06 


1290 


PA4244 


5160 


#N/A 


#N/A 


P 1 M 1 0000080BO6 


1290 


PA4245 


5161 


#N/A 


#N/A 


P 1 MI 0000080CO 1 


1291 


PA0469 


5068 


#N/A 


#N/A 


P1MI00000S0CO6 


1292 


PA4250 


5166 


#N/A 


#N/A 


P1M10000080E04 


1293 


PA4250 


5166 


#N/A 


#N/A 


P1M10O00081D12 


1294 


PA3006 


5121 


#N/A 


#N/A 


P1M10000081G05 


1295 


PA4037 


5150 


#N/A 


#N/A 


PI Ml 000008 1H05 


1296 


PA4316 


5182 


#N/A 


#N/A 


P1M10000082A05 


1297 


PA0401 


5063 


#N/A 


#N/A 


P1M10000082B04 


1298 


PA3006 


5121 


#N/A 


#N/A 


P 1 M 1 0000082C05 


1299 


PA4246 


5162 


#N/A 


#N/A 


P1M10000082D05 


1300 


PA4256 


5171 


#N/A 


#N/A 


P1M10000082E05 


1301 


PA4246 


5162 


#N/A 


#N/A 


P1M10000083A11 


1302 


PA3006 


5121 


#N/A 


#N/A 


P1M10000083BO1 


1303 


PA4271 


5180 


#N/A 


#N/A 


P1M10000083B12 


1304 


PA426J? 


5178 


#N/A 


#N/A 


P1M10000083C11 


1305 


PA4242 


5159 


#N/A 


#N/A 


P1M10000083C12 


1306 


PA3006 


5121 


#N/A 


#N/A 


P 1 M 1 0000084 A04 


1307 


PA4942 


5201 


#N/A 


#N/A 


P 1 M 1 0000084D03 


1308 


PA3006 


5121 


#N/A 


#N/A 


P1M10000084E04 


1309 


PA5493 


5218 


#N/A 


#N/A 




1310 


PA2 1 96 


5102 


#N/A 


#N/A 


P 1 M 1 0000084F08 


1311 


PA4271 


5180 


#N/A 


#N/A 


P1M10000085D06 


1312 


PA3006 


5121 


#N/A 


#N7A 


P1M10000086A02 


1313 


PA4413 


5187 


#N/A 


#N/A 


P1M10000086B01 


1314 


PA4158 


5157 


#N/A 


#N/A 


P1M10000086D02 


1315 


PA2641 


51 15 


#N/A 


#N/A 


P 1 M 1 0000086E05 


1316 


PA3006 


5121 


#N/A 


#N/A 


P1M10000087A1 1 


1317 


PA4268 


5178 


#N/A 


#N/A 


P1M10000087C09 


1318 


PA2083 


5097 


#N/A 


#N/A 


P1M10000087E04 


1319 


PA4246 


5162 


#N/A 


#N/A 


P1M10000087F04 


1320 


PA0141 


5056 


#N/A 


#N/A 


P1M10000087F09 


1321 


PA4124 


5155 


#N/A 


#N/A 


P1M10000087F09 


1321 


PA4125 


5156 


#N/A 


#N/A 


P1M1 0000088A07 


1322 


PA2742 


5120 


#N/A 


#N/A 


P1M10000088D06 


1323 


PA2108 


5099 


#N/A 


#N/A 


P1M10000089C08 


1324 


PA3048 


5125 


#N/A 


#N/A 


P1M10000089D11 


1325 


PA4268 


5178 


#N/A 


#N/A 


P1M10000089G08 


1326 


PA2461 


5108 


#N/A 


#N/A 


P1M10000090B11 


1327 


PA3153 


5128 


#N/A 


#N/A 


P1M10000090F06 


1328 


PA2313 


5105 


#N/A 


#N/A 


P1M10000090F08 


1329 


PA4258 


5173 


#N/A 


#N/A 


P1M10000090F08 


1329 


PA4259 


5174 


#N/A 


#N/A 


P1M10000091D02 


1330 


PA3866 


5143 


#N/A 


#N/A 


P1M10000091E09 


1331 


PA5316 


5212 


#N/A 


#N/A 


P1M10000091G10 


1332 


PA2742 


5120 


#N/A 


#N/A 
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Genemarked gene 


full length 
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ID 


PI M 1 0000092B02 


1333 


PA2641 


5115 


#N/A 


#N/A 


P1M10000092B10 


1334 


PA4268 


5178 


#N/A 


#N/A 


P1M10000092D09 


1335 


PA2128 


5100 


#N/A 


#N/A 


P1M10000092E02 


1336 


PA4256 


5171 


#N/A 


#N/A 


P 1 M 1 0000092F05 


1337 


PA0423 


5067 


#N/A 


#N/A 


P1M1 0000093 A03 


1338 


PA5088 


5205 


#N/A 


#K/A 


P1M10000093B09 


1339 


PA3703 


5138 


#N/A 


#N/A 


PI M 1 0000093 C08 


1340 


PA 1868 


5092 


#N/A 


#N/A 


P1M10000093E09 


1341 


PA4332 


5183 


#N/A 


#N/A 


P 1 M 1 0000093F03 


1342 


PA2101 


5098 


#N/A 


#N/A 


P1 Ml 0000093H07 


1343 


PA 4665 


5195 


#N/A 


#N/A 


P1M10000094F04 


1344 


PA4268 


5178 


#N/A 


#N/A 


P1M10000094H03 


1345 


PA4744 


5198 


#N/A 


#N/A 


P1M10000095C01 


1346 


PA2488 


5110 


#N/A 


#N/A 




1347 


PA5443 


5216 


#N/A 


#N/A 


PI M 1 0000095E04 


1348 


PA4363 


5185 


#N/A 


#N/A 


P1M10000095G04 


1349 


PA4256 


5171 


#N/A 


#N/A 


P1 Ml 000nOQ6Fft4 


1350 


XT fWJJ J D 


5061 


#N/A 


#N/A 


P I Ml 0000096E1 2 


1351 


PA4246 


5162 


#N/A 


#N/A 


S 1 Ml 000000 1 A05 


1354 


SAU 103232 


5769 


SAUlcO045 orf 34 lp 


12697 


SI Ml 0000001 AOS 


1354 


SAU201508 


5819 


SAU2c0432 orf 19p 


12947 


SIM10000001 A08 


1355 


SAU1 02437 


5670 


SAUlc0045 orf 33p 


12695 


S 1 Ml 000000 1 A09 


1356 


SAU101907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000001A10 


1357 




5708 




12249 


SI Ml 000000 1C06 


1358 


SAU 102939 


5747 


#N/A 


#N/A 


SI Ml 000000 1D01 


1359 


SAU 101 907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000001D02 


1360 


SAU 100527 


5285 


SAUlc0037 orf lOlp 


12341 


S1M10000001D02 


1360 


SAU 100880 


5346 


SAUlc0037 orf lOOp 


12340 


S 1 Ml 000000 1 D06 


1361 


SAU 101 632 


5499 


SAUlcO039 orf 3p 


12407 


S1M10000001D07 


1362 


SAU101360 


5431 




12555 


S1M10000001E02 


1363 


SAU 102602 


5708 


SAUlcO032 orf 5p 


12249 


SI Ml 0000001 E04 


1364 


SAU 102284 


5635 


SAUlc0038 orf 5p 


12389 


S1M10000001 E04 


1364 


SAU20H69 


5816 


SAU2c0438 orf 6p 


12967 


SI Ml 000000 1E05 


1365 


SAU 102939 


5747 


#N/A 


#N/A 


S 1 Ml 000000 1E09 


1366 


SAU201752 


5832 


SAU2c0436 orf 19p 


12963 


S1M10000001E10 


1367 


SAU 103 03 8 


5757 


#N/A 


#N/A 


S1M10000001E11 


1368 


SAU3025I3 


5906 


SAU3cl298 orf Ip 


13085 


S 1 Ml 000000 1F02 


1369 


SAU 101 907 


5574 


SAUlc0040 orf 79p 


12442 


SI Ml 000000 1F04 


1370 


SAU 100300 


5253 


SAUlcO040 orf 90p 


12451 


SI Ml 000000 1F08 


1371 


SAU 102437 


5670 


SAUlc0045 orf 33p 


12695 


S1M10000001F09 


1372 


SAU101907 


5574 


SAtJlc0040 orf 79d 


12442 


S1M10000001F10 


1373 


SAU 102602 


5708 


SAUlc0032 orf 5p 


12249 


S1M10000001F11 


1374 


SAU 102939 


5747 


#N/A 


#N/A 


SI Ml 000000 1G01 


1375 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000001GO7 


1376 


SAU102939 


5747 


#N/A 


#N/A 


S1M1 000000 1G08 


1377 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000001G10 


1378 


SAU100300 


5253 


SAUlc0040 orf 90p 


12451 


S1M1O0O0OO2AO2 


1379 


SAU1 02631 


5721 


SAUlc0045_orf_94p 


12712 
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S1M10000002A09 


1380 


SAU101495 


5467 


SAUlc0037 orf 65p 


12360 


S 1 Ml 0000002 A 1 0 


1381 


SATT201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000002A10 


1381 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S 1 M 1 0000002 A 1 0 


1381 


SAU301 148 


5888 


#N/A 


#N/A 


S1M10000002A12 


1382 


SAT 120091 6 


5797 


SAU2c0373 nrf 4n 


12838 


S 1M 1 0000002 A 1 2 


1382 


SAU3Q0455 


5872 


#N/A 


#N/A 


S1M10000002A12 


1382 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


S lM 1 0000002BO 1 

ij L 1TJL X VVvUWiJJU 1 


1383 


SAT T 102602 


5708 


SAUlc0032 orf 5n 


12249 


S1 M1 0000009RO'? 


1384 


SATT1010^4 

OA.U X\f 1 UJ^t 


5371 




12608 


S1M10000002B04 


1385 


SAU 101 907 


5574 


SATJ1c0040 nrf 79n 


12442 


SI 1 M"! 0000009R05 


1386 


SATT101 868 


5565 


SAUIrOO^fi nrf 9^n 


12320 


S 1 M 1 0000002B06 


1387 


SATT100157 


5237 


SAUlr004fi nrf 81 n 


12444 


S1M10000002B07 


1388 


SAU 101 389 


5441 


SAUIcOOlfi orf ,4n 


12387 


S 1 M1 0000002B09 


1389 


SAU201810 


5836 


SAU9r0ifl8 orf 9n 


12769 


si mi oooooo9roq 


1389 




5845 


SATT9nOd19 r\rf 


12895 


S 1 M 1 0000002B09 


1389 


SAT BO 1 148 


5888 


#N/A 


#N/A 


snv/norioono9Bi i 

>J 1 1V1 1 wUUUU^D 1 1 


1390 




5283 




12600 


s 1 m i oooooo?ro9 


1391 


SATT901 810 


5836 


SATT9r0^0R nrf 9n 


12769 


S 1 M 1 0000002f02 


1391 


SAT 1209 174 


5845 


SATT9r0d.l9 rtrf In 


12895 


S 1 M 1 0000002C02 


1391 


SAT H0 1 148 


5888 


#N/A 


#N/A 


S 1 M 1 0000002C09 


1392 


SATT101 7^9 


5522 


SATTtrDO^n rvrf SSrv 
VU ll/UU'rVMJIl OJp 


12447 




j 393 


SATT103077 


5759 


O/TlURUUj? Oil 'tip 


12408 


S 1 M 1 0000002C 1 1 


j 394 


SATT9022rt7 


5848 


SAT 19^0904 nrf 9n 

OALZtUiU't Oil ^p 


12727 




1394 


SATT909781 


5853 


SATT9r-mnO nrf 9n 


12718 


S1M10000002C1 1 


3394 


SATT203001 


5859 


SATT9r0d.l9 nrf 1 

OAv^vU'rlX Oil Ijp 


12894 


siMioooooo2n i 


1394 




5909 


<IATT^/'1408 nrf 9n 


13114 


S1M10000002C1 1 


1394 


SATH02699 


5910 


SATT^nldOS nrf 7r> 

O/vCJ J\* 1 *rOO Oil jp 


13115 


SI Ml 000000201 9 

O I1Y1 1 UUUUvu^L 1 — 


1395 


SATTI 01 0^9 


5373 


SATT1e0041 nrf 181n 

O^-U 1 tUUHJ OI 1 1 0 1 p 


12522 


S1M10000002D01 


1396 


SAU101907 


5574 


SATTI r0040 nrf 79n 


12442 


s i m i ooonoo2no2 


1397 


SAT T1 00741 


5318 


SATTIrOO^Q nrf 4Rn 


12409 


S 1 M 1 0000002D03 


1398 


SAU 1026^1 


5721 


SATTlc0045 nrf 94n 


12712 


S 1 M 1 0000002D05 


1399 


SAU202930 


5856 


SATI2c0196 nrf In 


12871 


S lM 1 0000002D07 


1400 


SATT1016S9 


5503 


SATT1r00<19 nrf ^^r* 


12492 


S1M10000002D07 


1400 


SAU101653 


5504 


SAUlc0042 orf 124p 


12493 


S1M10000002D08 


1401 


SATJ1016 52 


5503 


SAT71c0042 nrf 123n 


12492 


S 1 M 1 0000002D 1 0 


1402 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000002D12 


1403 


SAU 100952 


5358 


SAUlc0043 orf 182p 


12523 


S1M10000002E01 


1404 


SAU101616 


5495 


SATTlc0040 nrf 32n 


12432 


S1M10000002E02 


1405 


SAU200914 


5796 


SAU2c0373 orf 2p 


12837 


S1M10000002E07 


1406 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S 1 M 1 0000002E07 


1406 


SAT 1202 174 


5845 


SATT2c0412 nrf In 


12895 


S 1 M 1 0000002E07 


1406 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000002E09 


1407 


SAU 100 158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000002E11 


1408 


SAU 102631 


5721 


SAUlc0045 orf 94p 


12712 


S1M10000002E12 


1409 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000002F01 


1410 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000002F02 


1411 


SAU3 01620 


5899 


SAU3cl478„orf_2p 


13140 


S1M10000002F04 


1412 


SAU102939 


5747 


#N/A 


#N/A 
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SIM 1 0000002F09 


1413 


SAU302513 


5906 


SAU3c1298 nrf In 


13085 


S1M10000002F12 


1414 


SAT Tim 907 

l -7/ t U1U1 "17 / 


5574 


SATJIcOftdO nrf 79n 


12442 


S 1 Ml 0000002GO 1 


1415 


SATT1 09939 


5747 


#N/A 


#N/A 


S1M10000002G03 


1416 


SAU100608 


5297 


SAUlc0034 orf 69p 


12293 


S 1 M 1 0000002t~r05 


1417 


SAT Jl 01 907 


5574 


SATJ1c0040 nrf 79n 


12442 


S 1M1 0000002G06 


1418 


SAIJ101907 


5574 


SAUlc0040 orf 79p 


12442 


S 1M1 0000002G07 


1419 


SAU 103038 


5757 


#N/A 


#N/A 


S 1 M 1 000fl002G0R 


1420 


SAT T1 001 58 


5238 


SATI1c0040 orf ROn 


12443 


SI Ml 0000007009 

lJ 11V1 1 \J U \J\3 \J UZ.VJV7 


1421 




5747 


#N/A 


#N/A 


s i m i 000000201 o 


1422 




5467 




12360 


S1M10000002G1 1 


1423 


SAT 11 02939 


5747 


#N/A 


#N/A 


simi 00000020 i ? 


1424 


SAT T1 01 907 


5574 


SATT1r004-0 nrf 79n 


12442 


SI Ml 0000003 A01 


1425 


SAT 1201 R10 


5836 


SATI2c030S orf 2r> 


12769 


S1M1 0000003 A01 


1425 


SATJ202174 


5845 


SATI2c0412 orf 3n 


12895 


SIMmOOOOOlAOl 

O 11V1 1 UuvUUuJAv 1 


1425 


SAT7301 14R 


5888 


#N/A 


#N/A 


SI Ml 0000003 A02 


1426 


SATT101rv?4 

vj 1 V7 1 V7^1*H 


5497 


SATITr0040 orf 9Sr» 


12429 


S 1 M 1 0000003 A03 


1427 


SAT T1 01 752 


5522 


SATT1r0040 orf S^n 


12447 


cim] 0,000003 a 04 


1428 


SATT10136O 


5431 


SATT1r*0044 orf 100n 


12555 


S 1 M 1 0000003 A 06 


1429 


SAT Jl 01 266 


5408 


SATJlc0042 orf 117n 


12490 




1430 


SATT101907 


5574 


SATIlr>nn40 rtrf 79n 


12442 


o it\jti nooonni aor 


1431 


SATT109930 


5747 


#N/A 


#N/A 


S1M100O00O3A1O 


1432 


SAT 11 00432 


5271 


SATF1r0040 orf S8r> 


12450 


si mi nooooo3Ai i 


1433 


SATT10149 1 ? 


5467 




12360 


si mi nnnnofRRfv; 


1434 


SAT7107007 


5590 


^ATT1rO04O orf lOSr* 


12428 


si mi nnnnno^ROfi 

OJIVIIUUUUUUJDV/O 


1435 


SATT1009^9 


5358 


< ?ATT1r0n43 nrf 1 R7rv 


12523 


S1M1 OOOOflOIROQ 


1436 


SAT J 100771 

OA I \J\J til 


5325 


SATT1rO043 nrf 4Qn 


12545 


S1Min0Of)fl0^R1? 

O J 1V1 1 UUwvUJ ID 1 ,£ 


1437 


SAT T3 09060 


5905 


SATn^0S79 orf In 


13042 


S1M1 0000003 C06 


1438 


SAU 102447 


5572 


SATTtcO045 orf 24n 


12685 




1439 


SATT101971 


541 1 


SlATrir0037 orf QOn 


12366 


simi nnnnnn^r'in 


1440 


SATT101907 


5574 


SATT1r0040 orf 7Qr» 


12442 


simi noofion^ri? 


1441 


SATT101907 

iJfWJ 1U1 sYJ J 


5574 


SATTlcO040 orf 70n 


12442 


simi noooooi no - ? 


1442 


S AT Jl 02939 


5747 


#N/A 


#N/A 


SI Ml 00OO0O3D06 

l_> I Ivl 1 UUWWJUW 


1443 


SATT101996 


5584 


SATI1c0040 orf 99n 


12456 


S1M10000003D08 


1444 


SAU 100793 


5329 


SATJ1c0028 orf 52n 


12188 


simiooooooidio 


1445 


SAT 1 102422 


5666 


SATT1r0030 orf 29n 

VJ/T.LJ ILUUJU \JIX -^"-P 


12207 


S1M10000003E07 


1446 


SAU 100964 


5363 


SAUlc0044 orf 86p 


12641 


S 1 Ml 0000003E09 


1447 


SAU101907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000003E10 


1448 


SATI101674 


5508 


SATI1r0044 orf 29 6n 


12594 


S I Ml 0000003E 1 1 


1449 


SAU101907 


5574 


SAUIc0040 orf 79p 


12442 


S 1 M10000003F02 


1450 


SAU 101 907 


5574 


SAUlc0040 orf 79p 


12442 


S I Ml O0OO003FO5 


1451 


SAT 11 01 092 


5381 


SATJTr002S orf 9n 


12192 


S 1 Ml 0000003F06 


1452 


SAU 100 158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000003F07 


1453 


SAU200914 


5796 


SAU2c0373 orf 2p 


12837 


S1M10000003F08 


1454 


SAU 10293 9 


5747 


#N/A 


#N/A 


S1M10000003F12 


1455 


SAU 101 360 


5431 


SAUlc0044_orf_109p 


12555 


S1M10000003G03 


1456 


SAU 101 907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000003G04 


1457 


SAU201810 


5836 


SAU2c0308_orf.2p 


12769 


S1M10000003G04 


1457 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 
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Clone name 


Clone 
SeqD> 


PathoScq Locus 


Gene SeqU) 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000003G04 


1457 


SAU301 148 


5888 


#N/A 


#N/A 


S1M1 D000003G08 


1458 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000003G10 


1459 


SAU 102939 


5747 


#N/A 


#N/A 


S 1 Ml 0000004 A04 


1460 


SAU 102631 


5721 


SAUlc0045 orf 94p 


12712 


SI Ml 0000004 A06 


1461 


SAU 100964 


5363 


SAUlc0044 orf 86p 


12641 


S1M10000004A07 


1462 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000004A11 


1463 


SAU 100521 


5283 


SAUlc0044 orf 250p 


12600 


S1M10000004A12 


1464 


SAU 102 132 


5605 


SAIJlc0027 orf 19n 


12177 


SIM10000004B03 


1465 


SAU 1026 10 


5714 


SAUlc004I orf 53p 


12474 


S1M10000004B04 


1466 


SAU 102059 


5597 


SAUtc0034 orf 51p 


12286 


SI Ml 0000004B06 


1467 


SAU 10293 9 


5747 


#N/A 


#N/A 


S1M10000004B08 


1468 


SAU 100272 


5251 


SAUlrOOIR orf 7n 


12141 


S1M10000004B09 


1469 


SAU 101476 


5459 


SAUlc0032 orf 69p 


12254 


S1M10000004B11 


1470 


SAU 10 1495 


5467 


SAUlc0037 orf 65p 


12360 


S1M10000004C01 


1471 


SAU 102631 


5721 


SAUlcO045 orf 94p 


12712 


S1M10000004C02 


1472 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000004C02 


1472 


SAU202174 


5845 


SATJ2c0412 orf 3r> 


12895 


SIM10000004C02 


1472 


SAU30T 148 


5888 


#N/A 


#N/A 


S I Ml 0000004003 


1473 


SAU 102939 


5747 


#N/A 


#N/A 


SI Ml 0000004C06 


1474 


SAU 102883 


5741 


SAUlcO045 orf 38p 


12702 


S1M10000004C07 


1475 


SAT 1 102919 


5747 


#N/A 


#N/A 


S 1M10000004C08 


1476 


SAU101455 


5456 


SAUlc0045 orf 250p 


12686 


S1M10000004C08 


1476 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000004C09 


1477 


SAU201810 


5836 


SATJ2c0108 orf 2n 


12769 


S1M10000004C09 


1477 


SAU202174 


5845 


SAU2c0412 orf In 


12895 


SIM10000004C09 


1477 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000004C10 


1478 


SAU 1 01271 


541 1 


SAUlc0037 orf 90p 


12366 


S1M10000004C10 


1478 


SAU 101286 


5413 


SAUlc0034 orf 67p 


12292 


S1M10000004C10 


1478 


SAU3 02931 


5913 


SAU3cl507 orf lOp 


13155 


S1M10000004C12 


1479 


SAU 102007 


5590 


SAUlc0040 orf 108p 


12428 


S1M10000004D01 


1480 


SAU101301 


5416 


SAU1cO044 orf 114r> 


12558 


S1M10000004D01 


1480 


SAU101302 


5417 


SAUlc0044 orf 115p 


12559 


S1M10000004D03 


1481 


SAU 1023 90 


5657 


SAUlc0033 orf 38p 


12269 


S1M10OG00O4DO3 


1481 


SAU201333 


5810 


SAU2c0418 orf 8p 


12905 


S 1M1 0000004D04 


1482 


SAU101807 


5547 


SAUlc0032 orf 26p 


12231 


S 1M1 0000004D04 


1482 


SAU101808 


5548 


SAUlc0032 orf 27p 


12232 


S1M10000004D06 


1483 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


S1M10000004D07 


1484 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000004D07 


1484 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000004D07 


1484 


SAU301148 


5888 


#N/A 


#N/A 


S 1 Ml 0000004D08 


1485 


SAU 1004 14 


5270 


SAUlc0022 orf 24n 


12148 


S1M10000004D10 


1486 


SAU101365 


5432 


SAUlc0044 orf 112p 


12556 


SIM10000004D12 


1487 


SAU101545 


5474 


SAUlc0037 orf 132p 


12348 


SIM10000004D12 


1487 


SAU 101 546 


5475 


SAUlc0037 orf 133p 


12349 


S1M10000004E03 


1488 


SAU101371 


5435 


SAUlc0033_orf_7p 


12275 


S1M10000004E04 


1489 


SAU1 02602 


5708 


SAUlc0032„orf_5p 


12249 


S1M10000004E06 


1490 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


S1M10000004E07 


1491 


SAU101476 


5459 


SAUlc0032_orf_69p 


12254 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000004E11 


1492 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000004E12 


1493 


SAU 101996 


5584 


SAUlc0040 orf 99p 


12456 


S 1 M 1 0000004FO 1 


1494 


SAU1 01039 


5373 


SAUlc0043 orf 18 lp 


12522 


S1M10000004F02 


1495 


SAU100157 


5237 


SAUlc0040 orf 81p 


12444 


S1M10000004F06 


1496 


SAU201611 


5825 


SAU2c0440 orf 14p 


12973 


S1M10000004F07 


1497 


SAU 102764 


5734 


SAUlc0044 orf 56p 


12625 


S1M10000004F08 


1498 


SAU101807 


5547 


SAUlc0032 orf 26p 


12231 


S 1 M 1 0000004F08 


1498 


SAU 101 808 


5548 


SAUlc0032 orf 27n 


12232 


S1M10000004F09 


1499 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000004F09 


1499 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000004F09 


1499 


SA1J30114R 


5888 


#N/A 


#N/A 1 


S 1 Ml 0000004F 1 2 


1500 


SAU101652 


5503 


SAUlc0042 orf 123p 


12492 


S 1 M 1 0000004GO 1 


1501 


SAU201810 


5836 


SATr2cfi30R orf 2n 


12769 


S1M10000004G01 


1501 


SAU202174 


5845 


SATI2c0412 orf 3n 


12895 


S 1 M 1 0000004GO 1 


1501 


SAT 1301 148 


5888 


#N/A 


#N/A 


S1M10000004G02 


1502 


SAU1 02939 


5747 


#N/A 


#N/A 


S 1 Ml 0000004G03 


1503 


SAU 102449 


5674 


SATT1rO04^ nrf 71v> 


12677 


S 1 M 1 0000004G05 


1504 


SAU101907 


5574 


SAUTr0040 orf 7°n 


12442 


S 1 M 1 0000004G06 


1505 


SAU 10293 9 


5747 


#N/A 


#N/A 


S1M10000004G07 


1506 


SAU100964 


5363 




12641 


S1M10000004G07 


1506 


SAU1 00965 


5364 


SATT1r0044 orf 87r> 


12642 


5 1 IVf 1 G000004G09 


1507 




5566 


SATTlfftO^fi orf ?4r» 


12321 


S 1 M 1 0000004G 1 2 


1508 


SAUI00497 


5280 


SAUlc0018 orf 3p 


12140 


S 1 M 1 000000 5 AO 1 


1509 


SATT201R10 


5836 


J^VLJ £*\jiJ3 UO Ull .£p 


12769 


SI Ml 0000005 A01 


1509 


J? AT 12021 74 


5845 


SATT9r0419 nrf In 


12895 


S1M1 0000005 A01 


1509 


SAU301148 


5888 


#N/A 


#N/A 


S1 Ml 0000005 A03 


1510 




5380 


JAUlwUZO Kill op 


12191 


S 1 M 1 0000005A05 


1511 


SAU102939 


5747 


#N/A 


#N/A 


S 1 Ml 0000005A06 


1512 


SAU 102939 


5747 


#N/A 


#N/A 


S 1 Ml 0000005 A07 


1513 


SAU 100952 


5358 


SAUlcO043 orf 182p 


12523 


S 1 Ml 0000005 A08 


1514 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S 1 Ml 0000005 A08 


1514 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


SI Ml 0000005 A08 


1514 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000005A09 


1515 


SAU 103038 


5757 


#N/A 


#N/A 


S1M1 0000005 A10 


1516 


SAU101239 


5402 


SAUlc0044 orf 15p 


12570 


SI Ml 0000005 A 10 


1516 


SAU 101 240 


5403 


SAUlc0044 orf 16p 


12573 


S1M10000005A11 


1517 


SAU 100964 


5363 


SAUlc0044 orf 86p 


12641 


S1M10000005B02 


1518 


SAU 102527 


5693 


SAUlc0032 orf 9p 


12260 


S1M10000005B04 


1519 


SAU 10 1545 


5474 


SAUlcO037 orf 132p 


12348 


S1M10000005B07 


1520 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S 1 Ml 0000005B07 


1520 


SAU202174 


5845 


SAU2c0412 orf 3n 


12895 


S1M10000005B07 


1520 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000005B08 


1521 


SAU1 01907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000005B09 


1522 


SAU 102422 


5666 


SAU1 c0030_orf_22p 


12207 


S1M10000005B12 


1523 


SAU102284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000005B12 


1523 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000005CO1 


1524 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000005C01 


1524 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000005C01 


1524 


SAU301148 


5888 


#N/A 


#N/A 


SI Ml 0000005C05 


1525 


SAU101869 


5566 


SAUlc0036_orf_24p 


12321 


S1M10000005C06 


1526 


SAU 100885 


5348 


SAUlc0038 orf 38p 


12376 


S1M10000005C09 


1527 


SAU302513 


5906 


SAU3cl298_orf_lp 


13085 


S1M10000005C11 


1528 


SAU101495 


5467 


SAU 1 c0037_orf_65p 


12360 


S1M1OOO00O5D02 


1529 


SATJ1 03038 


5757 


#N/A 


#N/A 


S1M10000005D02 


1530 


SAU102007 


5590 


SAUlc0040_orf_108p 


12428 


S1M10000005D03 


1531 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000005D04 


1532 


SAU 101 545 


5474 


SAUlc0037_prfJ32p 


12348 


S 1 Ml Q000005DQ4 


1532 


SAU10I546 


5475 


SAU I c003 7_orfJ 33p 


12349 


S1M10OO0OO5D05 


1533 


SAU 100964 


5363 


SAUlc0044 orf 86p 


12641 


S1M10000005D06 


1534 


SAU 101 545 


5474 


SAU 1 c003 7_orf_l 32p 


12348 


S1M1OOO0OO5DO6 


1534 


SAU101546 


5475 


SAU 1 c003 7_orf_l 33p 


12349 


S1M10000005D07 


1535 


SAU 101 869 


5566 


SAUlc0036 orf 24p 


12321 


SIM10000005D08 


1536 


SAU 101624 


5497 


SAUIc0040 orf 25p 


12429 


S1M10OO00O5D09 


1537 


SAU 101752 


5522 


SAUlc0040__orf 85p 


12447 


S1M10000005DU 


1538 


SAU100158 


5238 


SAUlc0040_orf 80p 


12443 


S1M10000005D12 


1539 


SAU100964 


5363 


SAUlc0044 orf 86p 


12641 


SIM10000005EQI 


1540 


SAU1 00542 


5288 


SAUlc0043 orf 21 Op 


12532 


S1M10000005E02 


1541 


SAU 102631 


5721 


SAUlc0045 orf 94p 


12712 


S1M10000005E05 


1542 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000005E05 


1542 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


SIM10000005E05 


1542 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000005E06 


1543 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000005E07 


1544 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000005E08 


1545 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000005E08 


1545 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000005E08 


2545 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000005E10 


1546 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000005E11 


1547 


SAU1 00381 


5265 


SAUlc0033_orf 9p 


12276 


S1M10000005E12 


1548 


SAU 102939 


5747 


#N/A 


#N/A 


SIMJ000OO05FO2 


1549 


SAU100964 


5363 


SAU1 c0044_orf_86p 


12641 


S1M10000005F02 


1549 


SAU1 00965 


5364 


SAUlc0044 orf 87p 


12642 


S1M10000005F03 


1550 


SAU 100793 


5329 


SAUlc0028_orf 52p 


12188 


S1M10000005F03 


1550 


SAU301433 


5895 


SAU3cl420 orf 2p 


13118 


S1M10000005F04 


1551 


SAU1 02044 


5593 


SAU 1 c0039_orf_65p 


12414 


SIM10000005F04 


1551 


SAU1 02046 


5594 


SAU1 c0039__orf_66p 


12415 


S1M10000005F04 


1551 


SAU201961 


5840 


#N/A 


#N/A 


S1M10000006A03 


1552 


SAU201810 


5836 


S AU2c03 08_orf_2p 


12769 


S1M10000006A03 


1552 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


SIM10000006A03 


1552 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006A04 


1553 


SAU101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S1M10000006A05 


1554 


SAU101807 


5547 


SAU 1 c0032_orf_26p 


12231 


S1M10000Q06A05 


1554 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S1M10000006A07 


1555 


SAU100952 


5358 


SAUlc0043 orf 182p 


12523 


S1M10000006A08 


1556 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000006A08 


1556 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000006A08 


1556 


SAU301148 


5888 


#N/A 


#N/A 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Generoarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000006A10 


1557 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000006A10 


1557 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000006A10 


1557 


SAU301148 


5888 


#N/A 


#N/A 


S1MI0000006A12 


1558 


SAU101907 


5574 


SAUlc0040 orf 79p 


12442 


S 1 M 1 0000006B02 


1559 


SAU1 00741 


5318 


SAUlc0039 orf 48p 


12409 


S1M10000006B03 


1560 


SAU1 02631 


5721 


SAUlc0045 orf 94p 


12712 


S1M10000006B04 


1561 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S 1M1 0000006B04 


1561 


SAU202174 


5845 


SAU2c0412 orf In 


12895 


S1M10000006B04 


1561 


SAU301148 


5888 


#N/A 


#N/A 


S 1 M 1 0000006B07 


1562 


SAU1 02059 


5597 


SAUlc0034 orf 51 n 


12286 


S 1 M 1 0000006B 1 0 


1563 


SAUl 01 791 


5532 


SAU1c0032 orf 12n 


12216 


S1M10000006B11 


1564 


SAUl 01365 


5432 


SATTlr0044 nrf 119n 


12556 


S1M10000006C02 


1565 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000006C04 


1566 


SAII1022R7 


5637 


RATIlc0038 nrf 7n 


12398 


S 1 M 1 0000006C06 


1567 


SAUl 02486 


5687 


SAUlc0039 orf 93p 


12420 


S 1 Ml 0000006C06 


1567 


SAT. J 102487 


5688 


SAUIcOOlQ orf °2n 


12419 


S I M 1 0000006C07 


1568 


SAUl 00 1 57 


5237 


SAUlc0040 orf 81p 


12444 


S 1 M 1 0000006C08 


1569 




5747 


#N/A 


#N/A 


S 1 M 1 0000006C 1 0 


1570 




5836 


SA^cOIDR nrf 7n 


12769 


S1M10000006C10 


1570 


SAU202174 


5845 


SATT?c0417 nrf 3n 


12895 


S1M10000006C10 


1570 


SAU301148 


5888 


#N/A 


#N/A 


SIM10000006D03 


1571 


SAUl 00608 


5297 


SAUlc0034 orf 69p 


12293 


S1MI0000006D05 


1572 


SAU20I810 


5836 


SAU2c0308 orf 2p 


12769 


S 1 M 1 0000006D05 


1572 


QATT902174. 


5845 




12895 


S 1 Ml 0000006D05 


1572 


SAU301148 


5888 


#N/A 


#N/A 


S 1 Ml OOO00O6D06 


1573 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S 1 Ml 0000006D06 


1573 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S 1 Ml 0000006D06 


1573 


SAU301148 


5888 


#N/A 


#N/A 


S 1 M 1 0000006D07 


1574 


SAUl 0293 6 


5746 


SATric00S7 orf 57n 


12356 


S1M10000006D08 


1575 


SAUl 0293 9 


5747 


#N/A 


#N/A 


S1M10000006E02 


1576 


SAU201810 


5836 


SAU2c0308 orf 2n 


12769 


S1M10000006E02 


1576 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000006E02 


1576 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000006E03 


1577 


SAUl 00275 


5252 


SAUlc0036 orf 15p 


12314 


S IM10000006E04 


1578 


SAUl 01 777 


5527 


SAIJ1c0ft37 orf 39n 


12352 


S1M1 0OOO0O6EO7 


1579 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000006E07 


1579 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000006E07 


1579 


SAU301148 


5888 


#N/A 


#TM/A 


S1M10000006EOS 


1580 


SAUl 01793 


5534 


SAUlc0032 orf 14p 


12218 


S1M10000006F01 


1581 


SAUl 01869 


5566 


SAUlcO036 orf 24p 


12321 


S 1M1 0Q000G6F02 


1582 


SAU201469 


5816 


SAT72c0438 orf 6n 


12967 


S1M10000006F03 


1583 


SAUl 02294 


5639 


SAUlc0044 orf 288p 


12610 


S1M10000006F03 


1583 


SAU301080 


5885 


SAU3cl287 orf lp 


13083 


S1M10000006F04 


1584 


SAUl 00964 


5363 


SAUlc0044_orf 86p 


12641 


S1M10000006F06 


1585 


SAUl 01907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000006G02 


1586 


SAUl 01 833 


5555 


SAUlc0038_orf_34p 


12373 


S1M10000O06GO3 


1587 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000006G05 


1588 


SAU100275 


5252 


SAUlc0036_orf_15p 


12314 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


l*nJJ length 

ORF 
Protein Seq 
ID 


S1M10000006G06 


1589 


SATT701 S71 


5824 


SATTT-rOdAT nrf 1 7n 
Ljrt.vj^vjVj'i-T- / orx i 


1 7097 


s. i mi oooooon"f : i07 

lj X1VXX UUvvvVUUU / 


1590 


SATTtOl A 17 


5493 


S ATT1 rfiflAA r\rF 7n 


1 7£n 


S 1 M1 0000006007 


1590 


SATT70794*; 


5857 


SAT77<-O^04 nrf 7r> 


12868 


S 1 M 1 0000006G09 


1591 


SAT 11 07939 


5747 


#N/A 


#N/A 


si mi onoooofifM o 

lj ixviivjijvjvjvjuvjvjrivj 


1592 


SAT 11 07607 


5708 


o/vvj xcuvjjz_Ori_jp 


1 77^1 a 


siMiononoofiGi i 


1593 


SATT10141R 

ort. U1U l*r J O 


5450 


QATTIfftO^R nrf dfin 


12379 


S 1 Ml 0000007A02 


[594 


SATTT07939 


5747 


#N/A 


#N/A 


si mi 0000007 a o^ 


1595 


CAlT101fW 


5504 


<J AT T1 r-nftA? r»rf 1 74n 


1 0AQ7 


si mi oooooo7ro? 


1596 


cat 7107^^7 


5650 


SATT1r-0040 nrf ^Rr» 


J7434 


S 1 M 1 OG00007B02 


1596 


SATT207877 


5854 


SATT7c0393 nrf fin 

Ort Z.VwVJ J 7J VJX x op 


12866 


qiiui 0000007R1 i 


1597 


SATT101A76 

k5.rt.VJ XVJXH- /U 


5459 


<? ATT1r»0037 nrf fiQr. 


1 jiZj4 


s t m i oooooo7fD7 

O 1 1V1 XOUVJVJVJVJ IV*\)J< 


1598 


CATTin7Q3Q 


5747 


#N/A "" 




Qliui O0On007PO4 


1599 


SAT110060R 


5297 


CAIT1f>nO^A nrf 




s 1 m i oooono7ro*» 


1600 


SAT11001 SR 

OrWJ 1 VJVJ X JO 


5238 


SATT1ffi04fi nrf ftfir\ 
k_>rt LJ X I^LMJHVJ UXX OUp 


12443 


siMioooono7cofi 

0 1XV1 1 uuuuuu /V>UU 


1601 


ijrt-VJ 1 VJ 1 0 Jz, 


5503 


CATT1r>ArtA7 nrf 191n 


12492 


SI MIO000flO7CYi7 

O 1 XVX 1 UvUUUU / v>\/ / 


1602 


SAni017fifi 

OZA.VJ X VJ I AUD 


5408 


CATTToOn47 nrf I T7n 


12490 


C1MI OOO0007r , OR 


1603 


QAT T10171 7 


5513 


CATTlr>rtrt1A nrf 1 /In 

o/\u i cuij x o_on_i op 


12131 


oononiY7r , nQ 

OX1YXX UUUUUU 


1604 


ort.U ivjzi'Ji? 


5747 


#N/A 


#N/A 


si mi ooooofnr>03 


1605 


CAT T901 RIO 


5836 


CATTOrO^flft nrf On 


1 77/;q 


<5 1 \a~\ oooonn7no^ 


1605 


CATT'JOOI'TA 
0/-VUZVJZ1 f*t 


5845 


CATT7on417 nrf In 


12895 


c 1 \>f 1 orjoonA7r>m 


1605 


a/VU Jul l^o 


JOOO 


3rN/A 


#N/A 


si mi oooono7r>ofi 

O X1VXXVJVJUUUU / LVUVJ 


1606 


CATT1001 

O/VVJ X VJVJ X J o 


5238 


CATT1f>nnAfi nrf 8 ("In 


12443 


S1 M1 0000fl07r>0R 

O 11V1 X UUUVUU / LJVJO 


1607 


«5 AT T1 OOQ^O 


5747 


#N/A 


#N/A 


<5i \yfi onoono7r>i o 


1608 


c atti nrnnn 


5253 


QATT1o0040 nrf OOn 


12451 


C T \yf T 0O00007P11 1 

0 1 IVI 1 UWWU / 1 1 


1609 


Q AT T1 01 fi^7 


5503 




12492 


S 1 M 1 0OO0O07FO4 


1610 


"?AT T701 RIO 

i3AUZV/Xo IV/ 


5836 


CATT7r«m/iR nrf On 

iJrtviJZCv/JVja on zp 


1 77£Q 

iz /oy 


S1M10000007F04 


1610 


SAT I707 1 74 


5845 


SATT7onil19 nrf ^r» 


12895 


S 1 Ml 0000007F04 


1610 


SATH01 14R 

Ort.UjVJX I to 


5888 


#N/A 


#N/A 


S 1 TVf 1 0O0fl0O7FOfi 


1611 


Q ATT1 0140^ 


5467 


oau icuuj / on Ojp 


12360 


S 1 AA 1 0O0fin07FO7 


1612 


Ort.VJ 1U1J UJ 


5432 


SATTIr-OOilA nrf 117r> 

o/\u icuvjhH' on 1 xzp 


12556 


S 1 Ml 0OD0O07F0 1 


1613 


CAT 11 0027^ 

L>rt l J X 1 1 K)£. / J 


5252 


SATT1o00^n nrf 1 5n 

OAV. KJ J CULO O Oil Xjp 


12314 


S 1 Ml 0000007F02 


1614 


SAT 1101 68^ 

kjii U X VJ X VJO J 


5512 


CATTlrOOO^ nrf 11rt 


12152 


S 1 Ml 0000007F04 

0 1 JlVII UvvwUv /ru*t 


1615 


*5ATT1014Q1 

Ort,VJ XVJXH-Jl 


5464 


CAT 71 f>fJfl7S nrf Ofln 
i5AU 1 lUWZj OIX ZUp 


12165 


S 1 M \ 0000007F08 


1616 


SAT T1 00794 

0/T.VJ XVJVJ / y+ 


5330 


S ATT1 r007R nrf S^n 
ijn U X UUUx. O OXX J J p 


12189 


S 1 M 1 0000007F09 


1617 


5 ATT707Q30 


5856 


SATTOd^n^Q^ nrf 

i3/wjzivvjj70 on jp 


12871 


S1M10000007F10 


1618 


SAU101791 


5532 


SATIlrf)0^7 orf 17n 

arVU X wUUJZ VJX1 X^XJ 


12216 


S1M10000007F1 1 


1619 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000007F12 


1620 


SATI10293Q 


5747 


#N/A 


#N/A 


S 1 Ml 0000007G02 


1621 


SAU101270 


5410 


SAU1 c0037 orf 89n 


12365 


S 1 Ml 0000007G03 


1622 


SAU 100952 


5358 


SAUlc0043 orf 1R2n 


12523 


SI Ml 0000007 GOi 

O 1 IVI 1 UWUUv / VJVJ 


1623 


SAT 11 01907 


5574 


SATIlrOflAO nrf 79n 
o/\ u i cvJU*tvJ_ori__ / yp 


12442 


SI Ml 0000007 G07 


1624 


SAU1 02652 


5725 


SATIlrOn4*5 nrf 1 1 Sn 

JnU 1 LUUtJ UXX lljp 


12653 


SI Ml 0000007008 

O 1 IVllUvvvVv / VJVO 


1625 


SATT1 0303R 


5757 


#N/A 


#N/A 


S1M1O000008A03 


1626 


SAU 1 01476 


5459 


SAUlc0032 orf 69p 


12254 


SI Ml 0000008 A04 


1627 


SAU 101491 


5464 


SAUlc0025_orf_20p 


12165 


S1M10000008A05 


1628 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000008A08 


1629 


SAU 102905 


5742 


SAUlc0033_orf_45p 


12273 


S1M1 0000008 A08 


1629 


SAU301869 


5903 


SAU3cl353_orf_lp 


13093 
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ORF 
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ID 


S 1M1 0000008A09 


1630 


SAU1 00741 


5318 


SAUlc0019 nrf 48n 


12409 


S 1M1 0000008 Al 2 


1631 


SAU 100608 


5297 


SATTlr0014 nrf 69n 


12293 


S1M1O0000O8B03 


1632 


SAU103144 


5761 


SAUlr004*5 nrf I'm 


12663 


S 1M10000008B04 


1633 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000008B04 


1633 


SAU207174 


5845 


SATI7r0417 nrf In 

O.TX.VJ sC\s\J*+ 1 JL UI 1 jp 


12895 


S1M10000008B04 


1633 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000008B06 


1634 


SAU101806 


5546 


SAUlc0032 orf 25p 


12230 


S 1M 1 0000008 ROR 


1635 




5503 


SAT71r004? nrf 171n 


12492 


S1M10000008B09 


1636 


SAU1021 17 


5603 


SATJ1r0077 nrf fin 


12181 


S1M10000008B10 


1637 


SAU 100608 


5297 


SAUlc0034 orf 69p 


12293 


SlM10000n0RCfi5 

l_> 1 J.VJL X vuvlfUuu^UJ 


1638 


SAT Jl 02919 

k3rt.U 1UA7J7 


5747 


#N/A 


#N/A 


S1M1 00OO0ORf06 


1639 


SATT1 07919 


5747 


#N/A 


#N/A 


S1M10000008C07 


1640 


SAU1 02919 


5747 


#N/A 


#N/A 


S1M10000008C08 


1641 


SAU201571 


5824 


SATJ9c0447 nrf 17n 


12997 


S 1 M 1 0000008C09 


1642 


SATT101791 


5534 


SATTIc-0017 nrf 14n 

OAU 1 CUV/J Oi 1 ltp 


12218 


s i ivr i oooooorf>o5 


1643 


SATT100414 


5270 


SATTIrOO?? nrf ?4n 
Of\ u i Oi I itp 


12148 


S 1 Ml 000O0ORD09 


1644 


SAT Jl 01018 


5757 


#N/A 


#N/A 


s i mi oooooorfo*? 


1645 




5474 


SATTIfflO.17 nrf 119r< 


12348 


O llvllUUvUvUOljvO 


1646 


1U1 2*0 / 


5574 


Q ATT1 r^nO/in nrf 7Qn 


12442 


R1 Ml ooooonftFnQ 

O X1VJ.I UVUUUUOl^v? 


1647 


SAT T1 01 141 


5425 


SATT1 rflfldA r»rf 40r« 


12619 


s i m i oonnonRP 1 o 


1648 


SATT101 Ifift 


5431 


<5 ATT1 nfirid.4 nrf lOOn 


12555 


S 1 Ml 0000008F0 1 


1649 


SAT 11 02284 


5635 


SATM r>0018 nrf ^n 
O/ VVJ H/UVJJO oil jp 


12389 


S 1 M 1 0000008FO 1 


1649 


SAT7?014r»Q 


5816 


ijAUZWrJO Oil Op 


12967 


<s i Tvf i oonnonsFfi9 

ij l ivi i wwwor o ^ 


1650 


S A T T 1 090.07 


5590 


C AT T1 rnftAfi nrf IrtSn 
0/\ LJ 1 CKJUtK/ on xoop 


12428 


S1M10000008F01 


1651 


CAT 11 01 028 


5370 


SATTIrOnd^ nrf 7n 


12552 


S1M10000008F06 


1652 


SAT J1 00741 


5318 


SATTIrOniQ nrf 4Srk 
j/\u iwv/J7 on fop 


12409 


S1M10000008F08 


1653 


SATT10116*; 


5432 


SATT1rfin44 nrf 112r» 


12556 


S 1M10000008F09 


1654 


SAU201810 


5836 


SATI7c010R nrf 7n 


12769 


S 1M 1 0000008F09 


1654 


SAU202174 


5845 


SATT2rft417 nrf In 


12895 


S1MI0000008F09 


1654 


SAU301148 


5888 


#N/A 


#N/A 


S 1 M 1 0000008F 1 0 

g 1 1V1 1 WUUUV/Ul lv 


1655 


SAIJ1 00100 


5253 


S!ATT1e0040 nrf QOn 


12451 


S1M10000008F1 1 


1656 


SAU301620 


5899 


SAT Tip 1478 nrf ?n 


13 140 


S I M 1 0000008G02 


1657 


SAU201167 


5803 


SATT9r0407 nrf 

jAVJiVUtV / Oil ^P 


12887 


S1M10000008G03 


1658 


SAU1 01637 


5500 


SAIJlc0029 orf 8n 


12201 


S 1M 1 0000008G05 


1659 


SAU102R70 


5738 


SATTIrflO^fi nrf 1 7n 
o> vu icuoau on i / p 


12170 


S1M1 0000009 A02 


1660 


SAU101159 


5387 


SAUlc0036 orf 46p 


12331 


S1M10000009A04 


1661 


SAU 102979 


5750 


SAUlc0043 orf 22 7p 


12536 


S1M10000009A07 


1662 


SAU10137I 


5435 


SATTlcOOII nrf 7n 


12275 


S 1 M 1 0000009 A08 


1663 


SAU 100658 


5303 


SAUlc0038 orf 59p 


12388 


S1M10000009A08 


1663 


SAU 100659 


5304 


SAUlc0038 orf 60p 


12390 


S 1 M 1 000fl009 A09 


1664 


SAX 120 1571 


5824 


SATI7end47 nrf 1 7n 

Ort.VJ^.^U'r'+ < on i /p 


12997 


S1M10000009A10 


1665 


SAU1 00658 


5303 


SATIIcOuIR orf *59n 


12388 


S1M10000009A11 


1666 


SAU100114 


5228 


SAUlc0043 orf 22 5p 


12535 


S1M10000009B01 


1667 


SAU201506 


5818 


SAU2c0432 orf 18p 


12946 


S1M10000009B02 


1668 


SAU101159 


5387 


SAUlc0036_orf.46p 


12331 


S1M10000009B03 


2669 


SAU2015Q6 


5818 


SAU2c0432_orfJ8p 


12946 


S1M100OO0O9BO4 


1670 


SAU 10211 7 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000009B05 


1671 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 
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ID 


S1M10000009B06 


1672 


SAU 101271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000009B07 


1673 


SAU201952 


5839 


SAU2c0457 orf lOp 


13020 


S1M10000009B10 


1674 


SAU1 001 41 


5236 


SAU 1 c0032_orf_8p 


12259 


S1M10000009B10 


1674 


SAU 102527 


5693 


SAU 1 c0032_orf_9p 


12260 


S1M10000009B11 


1675 


SAU301898 


5904 


SAU3cl079_orf lp 


13057 


S1M10Q00009B 12 


1676 


SAU1 02433 


5668 


SAUlc0045 orf 37p 


12701 


S1M10000009C01 


1677 . 


SAU101572 


5484 


SAU 1 c0044_orf21 1 p 


12586 


S1M10000009C01 


1677 


SAU101573 


5485 


SAUlc0044 orf 21 2p . 


12587 


S1M1OOOO0O9C02 


1678 


SAU102418 


5664 


SAUlc0030 orf 18p 


12205 


S1M1OO00009C05 


1679 


SAU 101752 


5522 


SAUlc0040_orf 85p 


12447 


S1M10000009C06 


1680 


SAU 1026 13 


5715 


SAUlc0041 orf 55p 


12475 


S1M10000009C07 


1681 


SAU1 02460 


5678 


SAUlc0026 orf 18p 


12171 


S1M10000009C08 


1682 


SAU 100658 


5303 


SAUlc0038_orf 59p 


12388 


S1M10000009C09 


1683 


SAU 102 129 


5604 


SAUlc0027 orf 17p 


12176 


S1M10000009C10 


1684 


SAU 1023 3 6 


5646 


SAUlc0045 orf 146p 


12659 


S1M10000Q09C11 


1685 


SAU 1023 40 


5647 


SAUlc0O45 orf 149p 


12660 


S1M10000009D01 


1686 


SAU 102262 


5627 


SAUlc0032 orf 58p 


12248 


S1M10000009D02 


1687 


SAU 1003 55 


5263 


SAUlc0023 orf 6p 


12155 


S1M10000009D03 


1688 


SAU 1024 18 


5664 


SAUlc0030 orf 18p 


12205 


S1M10000009D04 


1689 


SAU 102979 


5750 


SAUlc0043 orf 227p 


12536 


S1M10000009D05 


1690 


SAU 100799 


5331 


SAUlc0045 orf 243p 


12682 


S1M10000009D07 


1691 


SAU200994 


5802 


SAU2c0428 orf 4p 


12935 


S1M10000009D09 


1692 


SAU1 01681 


5510 


SAUlc0044 orf 220p 


12592 


S1M10000009D09 


1692 


SAU101682 


5511 


SAUlc0044 orf 219p 


12591 


S1M10000009D11 


1693 


SAU101455 


5456 


SAUlc0045 orf 250p 


12686 


S1M10000009D11 


1693 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000009D11 


1693 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


S1M10000009E02 


1694 


SAU101572 


5484 


SAUlc0044 orf 21 lp 


12586 


S1M10000009E02 


1694 


SAU101573 


5485 


SAUlc0044 orf 212p 


12587 


S1M10000009E06 


1695 


SAU 10205 9 


5597 


SAUlc0034 orf 51p 


12286 


S1M10000009E08 


1696 


SAU201539 


5821 


SAU2c0431 orf 15p 


12943 


S1M10000009E09 


1697 


SAU100114 


5228 


SAUlc0043 orf 225p 


12535 


S1M10000009E11 


1698 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000009E12 


1699 


SAU 10 1572 


5484 


SAUlc0044 orf 21 lp 


12586 


S1M10000009F01 


1700 


SAU 101 452 


5455 


SAUlc0045 orf 247p 


12684 


S1M10000009F02 


1701 


SAU101818 


5553 


SAUlc0038 orf 20p 


12369 


S1M10000009F03 


1702 


SAU 101 488 


5463 


SAU 1 c0025_orf_l 8p 


12164 | 


S1MI0000009F05 


1703 


SAU 10 1752 


5522 


SAUlc0040 orf 85p 


12447 


S1M10000009F06 


1704 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000009F07 


1705 


SAU 102607 


5712 


SAU 1 c004 l_orf_5 lp 


12472 


SIM10000009F07 


1705 


SAU 102944 


5749 


SAUlc0041 orf 47p 


12468 


S1M10000009F09 


1706 


SAU202176 


5846 


SAU2c0412 orf 3p 


12895 


S1M10000009F09 


1706 


SAU3 02805 


5911 


SAU3cl458 orf lp 


13133 


S1M10000009F10 


1707 


SAU102392 


5658 


SAUlc0033_orf_40p 


12270 


S1M10000009F10 


1707 


SAU201541 


5822 


SAU2c0431_orf_14p 


12942 


S1M10000009G02 


1708 


SAU101572 


5484 


SAUlc0044_orf_211p 


12586 


S1M10000009G02 


1708 


SAU101573 


5485 


SAUlc0044_orf212p 


12587 


S1M10000009G03 


1709 


SAU301620 


5899 


SAU3cl478_orf__2p 


13140 
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Clone name 


Clone 
SeqLD 


PatboSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S 1M1 0000009G05 


1710 


SAU101752 


5522 


SAUlc0040 orf 85n 

yjmT\.\J XVA/v'tv lUX PJk 


12447 


S1M10000009G06 


1711 


SAU 102909 


5743 


ojti.^ l vUw g w x. i up 


12315 


S 1M1 0000009G07 


1712 


SAU200468 


5781 


SAU2c0429 orf 19p 


12937 


S1M10000009G09 


1713 


SAU 102693 


5731 


SAUlc0044 orf 58p 


12627 


S1M10000009G10 


1714 


SAT 11 00646 


5302 


SATT1cfi025 nrf 5n 


12168 


S1M10000009G11 


1715 


SAU100131 


5232 


SAUlc0043 orf 156p 


12517 


S 1 M 1 0000009HO 1 


1716 


SAU201506 


5818 


SAU2c0432 orf 18p 


12946 


S 1 M 1 0000009H02 


1717 


SA1J1 02658 


5726 


SATIlc0045 nrf 171n 

iJAUlWl/T-J LUX l. ml I It 


■ 12654 


S1M10000009H03 


1718 


SAU201654 


5829 


SAU2c0442 orf 12p 


12982 


S1M10Q00009H05 


1719 


SAU 1005 82 


5292 


SATT1c0042 orf 21 n 


12503 


SI Ml Q000009H05 


1719 


SAU102165 


5610 


SATflcO041 orf 25n 


12460 


SI Ml 0000009T-T05 


1719 


SATT20T929 


5838 


SATr?r0451 orf 19n 


13008 


S1M10000009H07 


1720 


SAT 11 02297 


5640 


SATTlc0045 nrf 41n 


12704 


S1M10000009H09 


1721 


SATJ200928 


5798 


SATI2c0365 orf %r> 


12815 


s i m i nooonnQtr 1 1 


1722 


SATT101R01 

CyrVU 1 W 1 OU 1 


5541 


#N/A 


#N/A 


STMIOOflOOT IA02 


1723 


SATT100414 


5270 


SATrirflfi77 orf 24n 


12148 


•?iA/nononoi i Am 


1724 




541 1 


<JATn^OYV37 nrf QOn 
o.^v u i ct/w j / on jup 


j 2366 


simioooooi 1 A04 


1725 




5532 


SATT1f>nm7 nrf 12« 


12216 


si mi nooom i A0f» 


1726 


SAT1101574 


5486 


<JATT1nnfl44 nrf 71' : ?n 


12588 


S 1 Ml 00000 1 1 A06 

O i 1VJL 1 UUUUU 1 lAvu 


1726 


SATT101575 


5487 


<?ATT1nOn44 nrf 714rt 


12589 


O 1 IVI I UUUUU I 1 151/ 1 


1727 


5 ATT1A7ftft7 

o/vu iv/zooi 


S74ft 


oau i cuu jz_pri_^p 


12242 


S1M1000001 1TWV2 

O 11V11 UUUUU .1 1 XjVJ^L 


1728 


SATT101541 


5472 


SATT1<^Ofn7 nrf 12Rn 

5au icwuj / on izop 


12344 


S1M1 000001 1B03 


1729 


SATT101R4Q 


5559 


SATT1rOfid.4 nrf 14Rn 
JaU ItWrt Oil l*top 


12567 


<n1 TVfi nnnnm i unA 

OllVllUUVuvi lDUt 


1730 




5486 


l3/A U 1 WWt Oil A Up 


12588 


siMioooom iro4 


1730 




5487 


SATTIrnfl.14 nrf 914rt 

□AU ll/UWr Oil iltp 


12589 


S1M1000001 1B05 


1731 


SAT 1200914 


5799 


SAT 72^0175 nrf Qn 


12842 


S1M1000001 1C01 


1732 


SATI101447 


5454 


SATT1nO(14S nrf 744r* 


12683 


S1M1000001 1C05 


1733 


SAT 1100432 


5271 


SATTlc0040 orf R8n 


12450 


s i mi oonno 1 1 ro5 


1733 


SAT 12027^6 


5852 


<lJr\KJ mZm\*>\J L T f\J Ull 1 |J 


13027 


SIM1000001 1C06 


1734 


SAU 1023 50 


5649 


SATJlrn040 nrf ^fin 

O/Tt W X tiUUtu^Ul 1 j up 


12433 


S1M1000001 1D01 


1735 


SAU 101293 


5414 


SAUlc0044 orf 61 p 


12631 


S1M1000001 1D02 


1736 


SAT 1 10041 4 


5270 


SATTlrnn97 nrf 74-rt 

ijAUlw^X Oil ~ rp 


12148 


S1M1000001 1D04 


1737 


SAU 102280 


5632 


SATTlcOO^S nrf In 


12378 


S1M10000011D06 


1738 


SAU 102942 


5748 


SAUlc0035 orf 103n 

ki>/x ^ 1 WW w> L^l 1 1 v-j|J 


12296 


S1M1000001 1E02 


1739 


SAT710T9(ifi 

ij/T-L/ 1U1 7UU 


5580 


SATItr007X orf 41 n 


12186 


S1M1 000001 1E03 


1740 


SAU101632 


5499 


SAUlc0039 orf 3p 


32407 


S1M1 000001 1E04 


1741 


SAU101572 


5484 


SAUlc0044 orf 211p 


12586 


S1M10000011F01 


1742 


SAU101365 


5432 


SAT Ilr 0044 nrf J17n 


12556 


S 1M1 00000 11F03 


1743 


SAU 1023 50 


5649 


SAUlc0040 orf 36p 


12433 


S1M10000011F04 


1744 


SAU 101 155 


5385 


SAUlc0036 orf lip 


12310 


S1M1000001 IFOfi 


1745 


SATT101481 


5460 


SATIlr0015 nrf 9n 


12130 


S1M10000011F06 


1745 


SAU 10 1482 


5461 


SAUlc0015 orf lOp 


12123 


S1M10000011G01 


1746 


SAU3 01465 


5896 


SAU3cl429 orf 4p 


13121 


S1M1 00000 11 G03 


1747 


SAU3 02626 


5907 


SAU3cl367 orf 3p 


13105 


S1M10000011G04 


1748 


SAU1 01271 


5411 


SAUlc0037_orf_90p 


12366 


S1M10000011G05 


1749 


SAU102350 


5649 


SAUlc0040_orf_36p 


12433 


S1M10000011G06 


1750 


SAU102298 


5641 


SAUlc0045_orf_42p 


12705 


S 1M1 000001 1H01 


1751 


SAU201558 


5823 


SAU2c0434_orf.5p 


12954 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Gcnemarked gene 


full length 

ORF 
Protein Seq 
ID 


S 1 Ml 00000 11H03 


1752 


SAU 100432 


5271 


SAUlc0040 orf 88p 


12450 


S 1M1 00000 1 1 H03 


1752 




5852 


.SA 1 79W1470 nrf In 


13027 


SIM 1000001 1H04 


1753 


SAU200934 


5799 


SATI9r0375 orf On 


12842 


S1M10000012A02 


1754 


SAU 102533 


5695 


#N/A 


#N/A 


SI M1 000001 2A02 


1754 


SAT 11 02534 


5696 


#N/A 


#N/A 


S I M 1 00000 1 2A06 


1755 


SAU100157 


5237 


SAUlc0040 orf 81 p 


12444 


S1M1 00000 12A08 


1756 


SAU101630 


5498 


SAUlc0039 orf 4p 


12410 


SI Ml 000001 2A08 


1756 


SAT 1300156 


5867 


SAT TCeOoOQ orf ?n 


13036 


S1M1 00000 12A09 


1757 


SAU 1023 5 6 


5652 


SAUlc0040 orf 41 p 


•12436 


Sf MI00000T2AT0 


1758 




5408 


SATTI c0042 orf 117n 


12490 


S1M10000012A1 1 


1759 


SAT 11 00390 


5267 


#N/A 


#N/A ' 


S1M10000019A1 1 


1759 


SATT90007R 


5771 


SAT 190014*5 nrf In 


12721 


SIM1 000001 2R01 


1760 


SAT J 100751 


5321 


SAU1e003fi orf 5Qn 


12335 


S 1 M 1 00000 1 2B05 


1761 


SATJ101573 


5485 


SATJ1c0044 orf 21 2o 


12587 


Si f M 1 OOflflO 1 2R06 

O 1 ivl 1 UWw I jLmSj\J\J 


1762 




5649 


o/ vtj i t/v/u*T v_oi 1 J op 


12433 


ciui 00000 1 2FS07 


1763 


SATI101R14 


5551 


^ATTIrOO"}? orf X)r\ 


'12237 


S1 Ml 000001 2F507 


1763 


SAU101815 


5552 


< ?ATT1r0032 orf 33n 


12238 


S1M10000019R1 1 


1764 


satti n?ssi 


5698 


, 5ATT1rnn4 J s orf 70ftr» 


12672 


S I MI 00000 1 1CO I 


1765 


SAI7I01f>52 


5503 


SATf1c0042 nrf I23n 


12492 


S 1 M 1 00000 1 2C03 


1766 


SATTI 0.0776 


5327 


^SATT1rnn41 orf 79n 


12482 


QIU1 00,000 1 9f04 


1767 


S ATT1 0077^ 


5327 


"v!ATT1rnfl41 r»rf 79r» 




simi ooonoi ?ros 


1768 


SAT1901 SS8 


5823 


QATT7r>n4.^4 nrf 




si i ivr f ooooo i ?roK 


1769 


sat/mot^o 


5482 


QAFT1r«rtf144 nrf 9rt0n 
ox-vvj i wutH un iuyp 


12584 




1769 


SATTI m S71 


5483 


jAuiwi/T-t on jL j up 


12585 


simioooooi2C1 1 


1770 


SATT1 00^47 


5290 


^ATl1rnm9 nrf 
jau i wuj^ uri jp 


12240 


S 1M 1000001 2C 11 


1770 


SATJ102RR1 


5740 


SJATTlrnn^9 orf 4n 


12242 


SI Ml 000001 9n 9 


1771 


SATT1017R1 


5528 


< ?ATT1rOm7 orf 41n 


12353 


S 1 M 2 00000 1 2D04 


1772 


SAU201952 


5839 


SATJ2c0457 nrf /On 


13020 


S1M10000012D06 


1773 


SATJ101971 


541 1 


< ?ATT1rO0'?7 nrf QOn 


12366 


si mi ononni 9Fj07 


1774 


SATT90nQ9R 


5798 


«5 AT 19(^0^6*5 orf *»r> 
jrtUi uu j o j uri_ jp 


12815 


SI Ml 000001 2D08 


1775 


SAII101652 


5503 


SATT1cO049 nrf I'J'ln 

OAU 1 LUVJt-a UI1 IZjp 


12492 


S I M 1 00000 J 2D09 


1776 


SA 171 0(752 


5522 


OAUltUVTU Oil. Ojp 


12447 


S1M10000012D12 


1777 


SAU 102620 


5718 


SATJlc004l nrf 62n 
jriuiwuvTi on o^p 


12479 


S1M10000012D12 


1777 


SAU 102621 


5719 


SATIlc0041 orf 63n 


12480 


S1 Ml 000001 2D1 2 


1777 


S A 11202006 


5842 


SAT 19004^6 orf 1 0n 

OAUiVUtJO Ol JL iUp 


13018 


S1M10000012E01 


1778 


SAU 100733 


5314 


SAUlc0044 orf 254p 


12602 


S1M10000012E01 


1778 


SAU 100734 


5315 


SAUlc0044 orf 25 5p 


12603 


S1M10000012E02 


1779 


SAT 1 10248*5 


5686 


SATT1r003Q orf Q5n 


12421 


S1M10000012E04 


1780 


SAU201486 


5817 


SAU2c0457 orf 34p 


13023 


S1M10000012E07 


1781 


SAU 100390 


5267 


#N/A 


#N/A 


S 1 M 1 00000 1 2E07 


1781 


SAT 1200028 


5771 


SATI2r0145 nrf In 
OAUiWi i*tj on i [J 


12721 


S1M10000012E08 


1782 


SAU101 189 


5392 


SAUlc0033 orf 25p 


12264 


S1M10000012E12 


1783 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


S1M10000012E12 


1783 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000012E12 


1783 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000012F04 


1784 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000012F07 


1785 


SAU 102284 


5635 


SAUlc0038__orf_5p 


12389 


S1M10000012F07 


1785 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIMI0000012F08 


1786 


SAU101189 


5392 


SAUlc0033 orf_25p 


12264 


S1M10000012F09 


1787 


SAU201403 


5815 


SAU2c0423 orf 3p 


12913 


S1M10000012F10 


1788 


SAU101752 


5522 


SAUlc0040 orf 85p 


12447 


S1M10000012F11 


1789 


SAU101781 


5528 


SAU1 c0037_orf_43p 


12353 


S1M10000012F12 


1790 


SAU201810 


5836 


SAU2c0308 orf 2p 


12769 


SIMIQ000012F12 


1790 


SAU202174 


5845 


SAU2c04I2 orf 3p 


12895 


S1M10000012F12 


1790 


SAU301148 


5888 


#N/A 


#N/A 


S1M1 000001 2G01 


1791 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000012G02 


1792 


SAU301758 


5900 


SAU3cl508 orf 5p 


13156 


S1M10000012G03 


1793 


SAU201301 


5809 


SAU2c041 6__orf_l 7p 


12899 


S1M1 000001 2G06 


1794 


SAU101571 


5483 


SAUlcO044 orf 21 Op 


12585 


S1M10000012G07 


1795 


SAU101572 


5484 


SAUlcO044 orf 21 lp 


12586 


S1M10000012G07 


1795 


SAU101573 


5485 


SAUlc0044_orf 212p 


12587 


S1M1 00000 12G08 


1796 


SAU 102593 


5704 


SAUlc0041 orf 39p 


12463 


S1MI0000012G10 


1797 


SALT1 00887 


5350 


SAUlcOOlS orf 15p 


12138 


S1M1 000001 2H05 


1798 


SAU 100 157 


5237 


SAUlc0040 orf 81p 


12444 


S1M1 000001 2H08 


1799 


SAU202186 


5847 


SAU2c0222 orf lp 


12731 


S1M10000012H09 


1800 


SAU 100227 


5244 


SAUlc0043 orf 188p 


12525 


S1MI0000012H10 


1801 


SAU100432 


5271 


SAUic0040 orf 88p 


12450 


S1M10000012H10 


1801 


SAU 100433 


5272 


SAUlc0040 orf 87p 


12449 


S1M10000012H10 


1801 


SAU101751 


5521 


SAUlc0040 orf 86p 


12448 


S 1M1 000001 2H11 


1802 


SAU301118 


5886 


SAU3cl305 orf 3p 


13086 


S1MI0000013A02 


1803 


SAU 102674 


5730 


SAUlc0024 orf 12p 


12156 


S1M1 0000013 A03 


1804 


SAU101006 


5367 


SAUlc0028 orf 59p 


• 12190 


S1M10000013A05 


1805 


SAU 102450 


5675 


SAUlc0045 orf 21p 


12675 


S1M10000013A07 


1806 


SAU 102602 


5708 


SAUlc0032 orf 5p 


12249 


S1M1 000001 3 A08 


1807 


SAU 101 143 


5383 


SAUlc0042 orf 159p 


12502 


S1M2 000001 3A09 


1808 


SAU 10 1 567 


5481 


SAUIc0022 orf I Op 


12144 


S1M10000013A09 


1808 


SAU200030 


5772 


SAU2c0282 orf 3p 


12745 


S1M10000013A10 


1809 


SAU201403 


5815 


SAU2c0423 orf 3p 


12913 


S1M10000013A11 


1810 


SAU 101 573 


5485 


SAUlc0044_orf 212p 


12587 


S1MI0000013A12 


1811 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000013B02 


1812 


SAU 100433 


5272 


SAUlc0040 orf 87p 


12449 


S1M10000013B03 


1813 


SAU201236 


5808 


SAU2c0409 orf lOp 


12891 


S1M10000013B04 


1814 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000013B05 


1815 


SAU 100300 


5253 


SAUlc0040 orf 90p 


12451 


S1MW000013B06 


1816 


SAU100118 


5229 


SAU IcOOl 5_orfJ 3 p 


12125 


S1M10000013B07 


1817 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000013B07 


1817 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000013B09 


1818 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000013BII 


1819 


SAU 1 03 042 


5758 


#N/A 


#N/A 


S1M10000013C03 


1820 


SAU101781 


5528 


SAUlc0037 orf 43p 


12353 


S1M10000013C05 


1821 


SAU101038 


5372 


SAU 1 c0043_prfj 80p 


12521 


S1M10000013C07 


1822 


SAU 100300 


5253 


SAUlc0040_orf_90p 


12451 


S1M10000013C08 


1823 


SAU101571 


5483 


SAUlc0044_orf210p 


12585 


SI Ml 000001 3 C09 


1824 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000013C10 


1825 


SAU100736 


5316 


SAUlc0038__orf_64p 


12391 


S1M10000013C11 


1826 


SAU102059 


5597 


SAUlc0034_orf_51p 


12286 
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Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000013C12 


1827 


SAU 103 03 8 


5757 


#N/A 


#N/A 


S 1 M 1 00000 1 3D08 


1828 


CATT1017OX 


5538 


SATJfrOOl? nrf l#r> 


12222 


S1M10000013D09 


1829 


SAU 102669 


5728 


SAUlc0024 orf 7p 


12160 


S1M10000013D09 


1829 


SAU302956 


5915 


SAU3cl513 orf 9p 


13161 


S1M10000013D11 


1830 


SAU1 02433 


5668 


SAUlc0045 orf 37p 


12701 


SI Ml 000001 3E01 


1831 


SAU 102674 


5730 


SAUlc0024 orf 12p 


12156 


S 1 M 1 000001 3E02 


1832 


SAU101184 


5391 


SAUlc0035 orf 80p 


12305 


S 1 M 1 000001 3F04 


1833 


SATT101R02 


5542 


SAU1c0032 orf 99r> 


12227 


S1M1 00000 13E06 


1834 


SAU 101 833 


5555 


SAUlc0038 orf 34p 


12373 


S 7 MT 00000 13 FOR 


1835 


SAT71 00X31 


5335 


SAU1c0038 nrf 93n 


12403 


S 1 M 1 00000 1 3F09 


1836 


SATI101571 


5483 


SATI1c0044 nrf 21 On 


12585 


^ itvt 1 onooo 1 IF 1 0 


1837 


SAT7101R01 


5541 


#N/A 


#N/A 


S 1 Ml 000001 3F02 


1838 


SA1J101S70 


5482 


SATTlc0044 nrf 20Qn 


12584 


S1M1 000001 3F03 


1839 


SAT J1 01907 


5574 


SATIlc0040 orf 7Qn 


12442 


s ? m f o noon i ^ foa 


1840 


saiii 03n?£ 


5757 


#N/A 


#N/A 


SI Ml 000001 3F07 


1841 


SATTIOISd'S 


5474 


SAT71rO037 orf 1l?n 


12348 


S 1 M 1 00000 1 3F08 


1842 


SATTIOOQfil 

iJ.f-VU 1 UV7D 1 


5360 


SATI1r>0044 orf Rln 


12638 


ciui nnoon i ifoq 


1843 




5442 


SAT71rOn^6 orf 


19324 


S7MT00OOO13F12 


1844 


SAf J1 02437 


5670 


SAT71c0045 orf 3^n 


12695 


si mi nooooi 3noi 


1845 


SATT1 00*591 


5283 


SATT1 r-Ond.4. r>rf 9Stln 


12600 


etui nnoooi ^nod. 


1846 


SAT11 01 SO? 


5490 


SATTIrfin^Q nrf 17n 


12406 


si mi nnonoi 3f;os 


1847 


CAT 11 fl99A1 


5617 


S AT 11 r-find^ nrf* 9Sn 




S 1 Ml 000001 3G05 

O 11V1 1 UUuUuiJUUJ 


1847 


SAT 11 02242 


5618 




12540 


si mi nnnnni inoft 


1848 


SAT 11 091X0 


5654 


S ATT1 fnn^"? nrf 9Qn 


12265 


SI M1 000001 3f307 


1849 


SATI1M573 


5485 


SATllfOflAzl nrf 919n 


12587 


S1M1 0000013(310 


1850 


SATT201539 


5821 


SAT19f04^1 nrf 1 


1 2943 


SI M1 000001 ^(3 11 


1851 


SATT1O18Q0 


5570 


SATTIr-OO^d. nrf 9Qrt 


12280 


S 1 M 1 00000 1 3 G 1 2 


j 852 


SAU 100843 


5339 


SAT71cOO'?<i orf 40n 


12328 


S1M10000013H03 


1853 


SAX T 100690 


5309 


#N/A 


#N/A 


si mi nnnnn 111404. 


1854 


SATT1094.S0 


5675 


SATllrflOdS orf 91r» 


12675 


S 1 M 1 00000 1 3H05 


1855 


SAT 7200914 


5795 


SAT72e0373 orf 9n 


12837 


S / Ml 00000 7 3H07 


1856 


SAT7100414 


5270 


SAr7TfOO?9 nrf ?dn 


12148 


S1M10000013H09 


1857 


S AT J 100444 


5275 


SAT71f0038 orf 67r) 


12392 


S1M10000013H09 


1857 


SAU200721 


5791 


SAU2c0339 orf 5n 


12797 


S1M10000013H10 


1858 


SAT 71 02059 


5597 


SATI1r0034 orf Sin 

ijr\KJ 1 ^UVJ t Ul X J 1 p 


12286 


S1M100000I3H11 


1859 


SAU 100690 


5309 


#N/A 


#N/A 


S 1 M 1 00000 1 4A02 


1860 


SAU200564 


5784 


SAU2c0324 orf 6p 


12780 


S 1 M 1 00000 1 4 A03 


1861 


SAU101310 


5418 


SATI1r0044 orf 125n 


12562 


S1M1 00000 14 AOS 


1862 


SAU101991 


5582 


SAUlc0040 orf 94p 


12454 


S1M10000014A07 


1863 


SAU 10 1526 


5470 


SAUlc0027 orf 32p 


12179 


S I Ml 00000 T 4 AOS 


1864 


SAU703038 


5757 


#N/A 


#N/A 


S1M1O00O014A1 1 


1865 


SAU 100866 


5344 


SAUlc0044 orf lOOp 


12553 


S1M1O0O0014A12 


1866 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


S1M10000014B01 


1867 


SAU 100547 


5290 


SAUlc0032 orf 3p 


12240 


S1M10000014B02 


1868 


SAU 1 00432 


5271 


SAUlc0040„orf_88p 


12450 


S1M10000014B02 


1868 


SAU 100433 


5272 


SAUlc0040_orf_87p 


12449 


S1M10000014B03 


1869 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000014B04 


1870 


SAU 100778 


5328 


SAUlc0043_orf_140p 


12514 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000014B05 


1871 


SAU 102476 


5682 


SAU 1 c0026__orf_33p 


12175 


S1M10000014B06 


1872 


SAU101199 


5395 


SAUlc0035 orf 62p 


12302 


SIM10000014B07 


1873 


SAU101756 


5524 


SAUlc0040 orf_82p 


12445 


SIM10000014B08 


1874 


SAU101752 


5522 


SAU 1 c004O_orf_85p 


12447 


S1M10000014B10 


1875 


SAU200006 


5770 


SAU2c0157_orf lp 


12723 


S1M10000014BU 


1876 


SAU102534 


5696 


#N/A 


#N/A 


S1M10000014B12 


1877 


SAU102534 


5696 


#N/A 


#N/A 


S1M10000014C01 


1878 


SAU101575 


5487 


SAUlc0044 orf 2 14p 


12589 


S1MI0000OI4C05 


1879 


SAU 102602 


5708 


SAUlc0032 orf 5p 


12249 


S1M10000014C06 


1880 


SAU 1003 05 


5256 


SAUJc0038_orf 77p 


12397 


S 1 Ml 00000 14C07 


1881 


SAU 101 801 


5541 


#N/A 


#N/A 


S1M1 00000 14C09 


1882 


SAU 100547 


5290 


SAUlc0032 orf 3p 


12240 


S1M10000014C09 


1882 


SAU 102881 


5740 


SAUlc0032 orf 4p 


12242 


S1M10000014C10 


1883 


SAU302901 


5912 


SAU3cl497 orf 8p 


13146 


S1M10000014C11 


1884 


SAU 1005 14 


5281 


SAU2cQ044 orf 57p 


12626 


S1M10000014C12 


1885 


SAU101814 


5551 


SAUlc0032 orf 32p 


12237 


S1M10000014C12 


1885 


SAU101815 


5552 


SAUlc0032 orf 33p 


12238 


S1M1 000001 4D03 


1886 


SAU1 00885 


5348 


SAUlc0038 orf 38p 


12376 


S1M10000014D06 


1887 


SAU 1003 05 


5256 


SAUlc0038 orf 77p 


12397 


S1M1 00000 14D08 


1888 


SAU 1 01752 


5522 


SAUlc0040 orf 85p 


12447 


S1M1 000001 4D09 


1889 


SAU 100808 


5332 


SAUlc0037 orf 12p 


12345 


S1M10000014D10 


1890 


SAU 102292 


5638 


SAUlc0038 orf lOp 


12368 


S1M10000014E01 


1891 


SAU101793 


5534 


SAUlc0032 orf 14p 


12218 


S1M10000014E01 


1891 


SAU 10 1794 


5535 


#N/A 


#N/A 


S1M10000014E04 


1892 


SAU1 00964 


5363 


SAUlc0044 orf 86p 


12641 


SI Ml 000001 4E05 


1893 


SAU101565 


5480 


SAUlc0022 orf 8p 


12151 


SI Ml 000001 4E07 


1894 


SAU 100658 


5303 


SAUlc0038 orf 59p 


12388 


S1M1 000001 4E07 


1894 


SAU1 00659 


5304 


SAUlc0038_orf 60p 


12390 


S1M10000014E08 


1895 


SAU202176 


5846 


SAU2c0412 orf 3p 


12895 


S1M10000014E09 


1896 


SAU102059 


5597 


SAUlcO034 orf 51p 


12286 


S1M10000014E09 


1896 


SAU300269 


5869 


#N/A 


#N/A 


S1M10000014E10 


1897 


SAU 102453 


5677 


SAUlc0045 orf 19p 


12669 


S1M10000014E12 


1898 


SAU 102284 


5635 


SAUlc0038 orf 5p 


12389 


S1M10000014E12 


1898 


SAU201469 


5816 


SAU2c0438 orf 6p 


12967 


S1M10000014F02 


1899 


SAU 1001 28 


5231 


#N/A 


#N/A 


S1M10000014F02 


1899 


SAU101549 


5476 


SAUlc0043 orf 64p 


12549 


S1M10000014F02 


1899 


SAU101576 


5488 


SAU 1 c0044_orf_ 1 05p 


12554 


S1M1 000001 4F03 


1900 


SAU1 02200 


5611 


SAU1 c0045_orf_l 68p 


12665 


S1M10000014F03 


1900 


SAU 102201 


5612 


SAUlc0045 orf 169p 


12666 


S1M10000014F04 


1901 


SAU 102449 


5674 


SAUlc0045_orf_22p 


12677 


S1M10000014F05 


1902 


SAU200914 


5796 


SAU2c0373 orf 2p 


12837 


S1M10000014F08 


1903 


SAU 10243 3 


5668 


SAUIc0045 orf 37p 


12701 


S1M10000014F09 


1904 


SAU 102059 


5597 


SAU!c0034 orf 51p 


12286 


S1M10000014F09 


1904 


SAU300269 


5869 


#N/A 


#N/A 


S1M10000014F10 


1905 


SAU 100887 


5350 


SAUlc0018 orf 15p 


12138 


S1M1 00000 14G02 


1906 


SAU1 02054 


5596 


SAUlc0039_orf_74p 


12417 


S1M10000014G04 


1907 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1MI0000014G06 


1908 


SAU1 00275 


5252 


SAUlc0036_orf_15p 


12314 
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Clone name 


Clone 
SeqW 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1 000001 4G07 


1909 


SAU201620 


5827 


#N/A 


#N/A 


S1M10000014G08 


1910 


SAU100157 


5237 


SAUlc0040 orf 81p 


12444 


S1M10000014GI2 


1911 


SAU 102602 


5708 


SAUlc0032 orf 5p 


12249 


S1M10000014H02 


1912 


SAU 100242 


5246 


SAU 1 c0036_orf5p 


12336 


S1M10000014H03 


1913 


SAU 102264 


5628 


SAUlc0032 orf 60p 


12250 


S1M10000014H04 


1914 


SAU 100275 


5252 


SAUlc0036_orf_15p 


12314 


S1M10000014H05 


1915 


SAU102116 


5602 


SAU 1 c0027_orf_5p 


22180 


S1M10000014H06 


1916 


SAU 100275 


5252 


SAUlc0036 orf 15p 


12314 


S1M10000014H07 


1917 


SAU 103 03 8 


5757 


#N/A 


#N/A 


S1M10000014H08 


1918 


SAU100157 


5237 


SAUlc0040 orf 81p 


12444 


S1M10000014H11 


1919 


SAU 102534 


5696 


#N/A 


#N/A 


S1M10000015A02 


1920 


SAU100865 


5343 


SAUlc0044_orf_99p 


12648 


S1M1 00000 15 A03 


1921 


SAU 1023 8 8 


5655 


SAUlc0033 orf 35p 


12267 


S1M1 000001 5A05 


1922 


SAU101815 


5552 


SAUlc0032 orf 33p 


12238 


S1M10000015A06 


1923 


SAU101857 


5560 


SAUlc0044 orf 156p 


12569 


S 1M 1000001 5 A09 


1924 


SAU1 00414 


5270 


SAUlc0022 orf 24p 


12148 


S1MI 000001 5A10 


1925 


SAU 10303 8 


5757 


#N/A 


#N/A 


S1M10000015AU 


1926 


SAU 10 1791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000015A12 


1927 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


S 1 Ml 00000 15B02 


1928 


SAU1 02340 


5647 


SAUlc0045 orf 149p 


12660 


S1M10000015B05 


1929 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000015B08 


1930 


SAU 101 791 


5532 


SAUlc0032 orf 12p 


12216 


S1M1 00000 15B08 


1930 


SAU 101 792 


5533 


SAUlc0032 orf 13 p 


12217 


S1M10000015B09 


1931 


SAU1 02585 


5703 


SAUlc0044 orf 289p 


1261 1 


S1M1 00000 15B09 


1931 


SAU201773 


5834 


SAU2c0446 orf 4p 


12996 • 


S1M1 00000 15B09 


1931 


SAU3 02685 


5908 


SAU3cl403 orf lp 


13113 


S1M10000015B10 


1932 


SAU 1023 08 


5642 


SAUlc0045 orf 50p 


12706 


S1M10000015C01 


1933 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000015C02 


1934 


SAU 102340 


5647 


SAUlc0045 orf 149p 


12660 


S1M10000015CO3 


1935 


SAU 1023 90 


5657 


SAUlc0033 orf 38p 


12269 


S1M10000015C03 


1935 


SAU201333 


5810 


SAU2c04 1 8_orf_8p 


12905 


S1M10000015C05 


1936 


SAU 100690 


5309 


#N/A 


#N/A 


SI Ml 000001 5C06 


1937 


SAU101815 


5552 


SAUlc0032 orf 33p 


12238 


S1M10000015C08 


1938 


SAU100133 


5233 


SAUlc0044 orf 170p 


12574 


S1M10000015C08 


1938 


SAU 100323 


5261 


SAUlc0044 orf 171p 


12575 


S1M10000015C10 


1939 


SAU 1004 14 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000015C12 


1940 


SAU 1003 05 


5256 


SAUlc0038_orf_77p 


12397 


SI Ml 000001 5D02 


1941 


SAU 100794 


5330 


SAUlc0028 orf 53p 


12189 


SI Ml 000001 5D03 


1942 


SAU 102032 


5591 


SAUlc0029 orf 47p 


12198 


S1M10000015D04 


1943 


SAU100131 


5232 


SAU1 cO043_orf_l 56p 


12517 


S1M1 000001 5D05 


1944 


SAU 100793 


5329 


SAUlc0028 orf 52p 


12188 


SI Ml 000001 5D06 


1945 


SAU 100736 


5316 


SAUlc0038 orf 64p 


12391 


S1M10000015D12 


1946 


SAU101814 


5551 


SAUlcO032 orf 32p 


12237 


S1M10000015E02 


1947 


SAU1 02390 


5657 


SAUlc0033_orf_38p 


12269 


S1M10000015E02 


1947 


SAU201333 


5810 


SAU2c04l8_prf_8p 


12905 


S1M10000015E03 


1948 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000015E06 


1949 


SAU1 01320 


5420 


SAUlc0015_orf_16p 


12128 


S1M10000015E07 


1950 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1O000015EO9 


1951 


SAU 102433 


5668 


SAUlc0045 orf 37p 


12701 


S 1 Ml 000001 5E 10 


1952 


SAU 100114 


5228 


SAUlc0043 orf 225p 


12535 


S1M10000015E11 


1953 


SAU1 02286 


5636 


SAUlc0038 orf 6p 


12393 


S1M1OO00015E11 


1953 


SAU1 02287 


5637 


SAUlc0038 orf 7p 


12398 


S1M10000015E12 


1954 


SAU102352 


5650 


SAUlc0040 orf 38p 


12434 


SIM1Q000015F01 


1955 


SAU1 00123 


5230 


SAUlcO043 orf 189p 


12526 


SI Ml 000001 5F01 


1955 


SAU102001 


5586 


SAUlc0040 orf 102p 


12424 


SI Ml 000001 5F01 


1955 


SAU 103 159 


5762 


SAUlc0045 orf 204p 


12670 


SI Ml 000001 5F01 


1955 


SAU201827 


5837 


SAU2c0449 orf 21 p 


13002 


SI Ml 00000 15F02 


1956 


SAU101561 


5479 


SAUlc0022 orf 4p 


12149 


S1M1 000001 5F03 


1957 


SAU201403 


5815 


SAU2c0423 nrf 3n 


I2913 


S1M1 000001 5F04 


1958 


SAU201403 


5815 


SATJ2c0423 nrf 3n 


12913 


SI Ml 000001 5F06 


1959 


SAU201385 


5814 


#N/A 


#N/A 


S 1 Ml 00000 1 5F07 


1960 


SAIJ101752 


5522 


SAUlc0040 orf 85p 


12447 


S 1 Ml 000001 5F08 


1961 


SAU1021Q2 


5600 


SAUlc0045 orf 340p 


12696 


S1M10000015F09 


1962 


SAU 10 1800 


5540 


SAUlc0032 orf 20p 


12225 


S 1 Ml 00000 1 5F09 


1962 


SAU101801 


5541 


#N/A 


#N/A 


S1M1 000001 5F10 


1963 


SAU 1001 14 


5228 


SAUlc0043 orf 225p 


12535 


S 1 MI 00000 15G01 


1964 




5685 


SAIJIcOOlO orf QQn 


12422 


S1M1 000001 5G02 


1965 


SAU200058 


5773 


SAU2C0134 orf In 


12719 


S1M1 000001 5G02 


1965 


SAU200059 


5774 


SATPc0134 orf 3n 


12720 


S1M1 000001 5G03 


1966 


SATI101070 


5376 


< ?ATT1c00'^4 orf 60n 


12291 


SIM10000015G04 


1967 


SAU101242 


5404 


SAUlc0044 orf I8p 


12578 


S1M1 000001 5G05 


1968 




5485 


SATTlr0O44 orf ?19r» 


12587 


S 1 M 1 00000 1 5G06 


1969 


SAU101156 


5386 


SAUlcOOIfi orf 12n 


12311 


S 1 Ml 00000 1 5G07 


1970 


SAU 100 158 


5238 


SAUlc0040 orf 80p 


12443 


S 1M1 000001 5G08 


1971 


SAU 1 01 814 


5551 


SAUlc0032 orf 32p 


12237 


S 1 Ml 000001 5G09 


1972 


SAU102143 


5607 


SAI7fcfl04f orf f4n 


12458 


S 1M 1 00000 1 5G09 


1972 


SAU102144 


5608 


SAUlc0041 orf 15p 


12459 


S1M10000015G10 


1973 


SAU 101 752 


5522 


SAUlc0040 orf 85p 


12447 


S1M10000015G11 


1974 


SAU 100275 


5252 


SAUlc0036 orf 15p 


12314 


S1M10000015H04 


1975 


SAU101801 


5541 


#N/A 


#N/A 


S 1 M 1 00000 1 5H04 


1975 


SAU 10 1802 


5542 


SAII1c0032 orf 22r» 


12227 


S1M10000015H06 


1976 


SAU201385 


5814 


#N/A 


#N/A 


S1M10000016A03 


1977 


SAU101803 


5543 


SAUlc0032 orf 23d 


12228 


S1M10000016A03 


1977 


SAU101804 


5544 


#N/A 


#N/A 


S1M10000016A04 


1978 


SAU 100432 


5271 


SAUlc0040 orf 88p 


12450 


S1M10000016A04 


1978 


SAU 100433 


5272 


SAUlc0040 orf 87p 


12449 


S1M10000016A06 


1979 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000016A07 


1980 


SAU1 00932 


5356 


SAUlc0044 orf 308p 


12615 


S 1 M 1 00000 1 6 A09 


1981 


SAU 101067 


5375 


SAUlc0034 orf 58p 


12290 


S1M10000016A09 


1981 


SAU3 00732 


5877 


SAU3clll6 orf lp 


13061 


S1M10000016A10 


1982 


SAU101571 


5483 


SAUlc0044 orf 21 Op 


12585 


S1M10000016A12 


1983 


SAU 100522 


5284 


SAUlc0044 orf 249p 


12599 


S1MI00000I6B02 


1984 


SAU1 02449 


5674 


SAUlc0045_orf_22p 


12677 


S1M1 00000 16B05 


1985 


SAU101320 


5420 


SAUlc0015_orf_16p 


12128 


S1M10000016B06 


1986 


SAU100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000016B06 


1986 


SAU100433 


5272 


SAUlc0040_orf_87p 


12449 
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Clone name 


Clone 
SeqID 


FathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1 000001 6B07 


1987 


SAU103077 


5759 


SAU1 c0039_orf_44p 


12408 


S1M10000016B08 


1988 


SAU1 01491 


5464 


SAUlc0025 orf_20p 


12165 


S1M10000O16B09 


1989 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


S1M10000016B10 


1990 


SAU101006 


5367 


SAUlc0028_orf_59p 


12190 


S1M10000016B11 


1991 


SAU101242 


5404 


SAUlcO044 orf 18p 


12578 


S1M10000016B12 


1992 


SAU101794 


5535 


#N/A 


#N/A 


SI Ml 000001 6B 12 


1992 


SAU101795 


5536 


SAUlc0032_orf_15p 


12219 


S1M1 000001 6C01 


1993 


SAU 100845 


5340 


SAUlc0036 orf 41p 


12329 


S1M1 000001 6C02 


1994 


SAU 102049 


5595 


SAU 1 c0039_orf_68p 


12416 


SIMI0OO00I6C04 


1995 


SAU1 00921 


5355 


SAU1 c0038_orf_76p 


12396 


S1M10000016C05 


1996 


SAU1 01777 


5527 


SAUlc0037 orf 39p 


12352 


S1M1 000001 6C06 


1997 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000016C06 


1997 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000016C06 


1997 


SAU30U48 


5888 


#N/A 


#N/A 


S1M1 000001 6C08 


1998 


SAU101491 


5464 


SAUlc0025 orf 20p 


12165 


S1M10000016C09 


1999 


SAU102233 


5616 


SAU 1 c0043_orf_20p 


12531 


S1M10000016C10 


2000 


SAU201513 


5820 


SAU2c0432 orf lOp 


12944 


S1M10000016C10 


2000 


SAU203196 


5861 


SAU2c0432_orf_l lp 


12945 


S1M10000016C11 


2001 


SAU101573 


5485 


SAUlc0044 orf 212p 


12587 


S1M10000016C12 


2002 


SAU10I752 


5522 


SAUlc0040 orf 85p 


12447 


S1M10000016D01 


2003 


SAU 102355 


5651 


SAUlc0040 orf 40p 


12435 


S1M10000016D02 


2004 


SAU200242 


5777 


SAU2c0250 orf 2p 


12734 


S1M10000016D04 


2005 


SAU 100921 


5355 


SAUlcO038 orf 76p 


12396 


S1M10000016D05 


2006 


SAU 100770 


5324 


#N/A 


#N/A 


S1M10000016D06 


2007 


SAU 100952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


S1M10000016D08 


2008 


SAU 10 1070 


5376 


SAUlc0034 orf 60p 


12291 


S1M10000016D09 


2009 


SAU 101 868 


5565 


SAUlc0036_orf 23 p 


12320 


S1M10000016D10 


2010 


SAU201513 


5820 


S AU2c043 2_orf_ 1 Op 


12944 


S1M10000016D10 


2010 


SAU203196 


5861 


SAU2c0432_orfJ lp 


12945 


S 1M1 00000 16D 11 


2011 


SAU101573 


5485 


SAUlc0044 orf 212p 


12587 


S1M10000016E04 


2012 


SAU101371 


5435 


SAU 1 c0033_orf_Jp 


12275 


S1M10000016E05 


2013 


SAU 101 320 


5420 


SAUlcOOlS orf 16p 


12128 


S1M1 00000 16E06 


2014 


SAU1 02639 


5724 


#N/A 


#N/A 


S1M1 00000 16E07 


2015 


SAU 102636 


5722 


SAU 1 c0045_orf_ 1 0 lp 


12650 


S1M1 00000 16E07 


2015 


SAU1 02637 


5723 


SAUlc0045_orf 102p 


12651 


S1M1 00000 16E08 


2016 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000016E09 


2017 


SAU1 02527 


5693 


SAU 1 c0032_orf_9p 


12260 


S1M10000016E10 


2018 


SAU 102983 


5751 


SAU1 c0045_orf_224p 


12676 


S 1M1 00000 16E11 


2019 


SAU 102281 


5633 


SAUlc0038_orf_4p 


12384 


S1M10000016E12 


2020 


SAU201571 


5824 


S AU2c0447_orf_l 7p 


12997 


S1M1 00000 16F02 


2021 


SAU1 02113 


5601 


SAU 1 c002 7_orf_2p 


12178 


S1M1 00000 16F02 


2021 


SAU3 01223 


5889 


SAU3cl345_orf_3p 


13090 


S1M10000016F03 


2022 


SAU 101864 


5562 


SAU 1 c0044__orf_l 63p 


12572 


S1M1 000001 6F05 


2023 


SAU201168 


5804 


SAU2c0407_prf_8p 


12889 


S1M10000016F06 


2024 


SAU1 02407 


5662 


#N/A 


#N/A 


S1M1 000001 6F08 


2025 


SAU101491 


5464 


SAUlc0025__orf_20p 


12165 


S1M10000016F09 


2026 


SAU 102527 


5693 


SAUlc0032__orf_9p 


12260 


S1M10000016F11 


2027 


SAU102113 


5601 


SAUlc0027_orf_2p 


12178 
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Clone 
SeqID 
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Genemarked gene 
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Protein Seq 
ID 


S1M1 000001 6F11 


2027 


SAU301223 


5889 


SAU3cl345_orf_3p 


13090 


S1M10000016G01 


2028 


SAU102434 


5669 


SAU 1 c0045_orf_3 6p 


12700 


S1M10000016G03 


2029 


SAU101300 


5415 


SAUlc0044_orf_l 1 3p 


12557 


S1M10000016G03 


2029 


SAU101365 


5432 


SAUlc0044_orfJ 12p 


12556 


S1M10000016G04 


2030 


SAU 102450 


5675 


SAU1 c0045_prf_21 p 


12675 


S1M10000016G05 


2031 


SAU1 02292 


5638 


SAU 1 c003 8_orf_l Op 


12368 


S1M10000016H03 


2032 


SAU 101 571 


5483 


SAU lc0044_orf_21 Op 


12585 


S1M10000016H04 


2033 


SAU101545 


5474 


SAUlc0037_orf 132p 


12348 


S1M10000016H08 


2034 


SAU101067 


5375 


SAUlc0034_orf58p 


12290 


S1M10000016H08 


2034 


SAU300732 


5877 


SAU3clll6_prf_lp 


13061 


S1M10000016H10 


2035 


SAU1 01756 


5524 


SAU 1 c0040_orf_82p 


12445 


SI Ml 000001 7A02 


2036 


SAU101866 


5564 


SAU 1 c003 6_orf_2 1 p 


12319 


S1M10000017A03 


2037 


SAU101545 


5474 


SAUlc0037_orf_132p 


12348 


S1M10000017A03 


2037 


SAU101546 


5475 


SAU 1 c003 7_orf_l 33p 


12349 


S1M10000017A04 


2038 


SAU 102292 


5638 


SAUlc0038 orf lOp 


12368 


S1M10000017A08 


2039 


SAU 1021 17 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000017A11 


2040 


SAU 102437 


5670 


SAUlc0045 orf 33p 


12695 


S1M10000017A12 


2041 


SAU301357 


5893 


SAU3cl394_orf 2p 


13111 


S1M10000017B02 


2042 


SAU 102242 


5618 


SAUlc0043 orf 26p 


12540 


S 1 Ml 000001 7B05 


2043 


SAU302513 


5906 


SAU3cl298 orf Ip 


13085 


S1M10000017B07 


2044 


SAU 101 806 


5546 


SAUlc0032 orf 25p 


12230 


S1M10000017B08 


2045 


SAU101546 


5475 


SAU 1 c003 7_orf_l 33p 


12349 


S1M10000017B09 


2046 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000017B10 


2047 


SAU 101 754 


5523 


SAUlc0040 orf 84p 


12446 


S1M10000017B11 


2048 


SAU1 01754 


5523 


SAUlc0040_orf 84p 


12446 


S1M10000017B12 


2049 


SAU201375 


5811 


SAU2c0426 orf 4p 


12926 


S1M100000I7C01 


2050 


SAU101224 


5397 


SAUlc0044 orf 98p 


12647 


S1M10000O17CO3 


2051 


SAU101910 


5576 


SAU1 c0040_orf_76p 


12440 


S1M10000O17CO5 


2052 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000017C08 


2053 


SAU101890 


5570 


SAUlc0034 orf 29p 


12280 


S1MI 000001 7C09 


2054 


SAU101398 


5442 


SAU1 c0036_orf_33p 


12324 


S1M10000017C10 


2055 


SAU 1026 14 


5716 


SAUlc0041 orf 56p 


12476 


S1M10000017C10 


2055 


SAU 1026 15 


5717 


SAUlc0041 orf 57p 


12477 


S1M10000017C11 


2056 


SAU 101 799 


5539 


SAU 1 c003 2_orf_l 9p 


12223 


S1M10000017C11 


2056 


SAU101800 


5540 


SAUlc0032 orf 20p 


12225 


S1M10000017C12 


2057 


SAU1 01782 


5529 


SAU1 c0037_orf_44p 


12354 


S1M10000017C12 


2057 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


S1M10000017D03 


2058 


SAU101752 


5522 


SAU 1 c0040__orf_85p 


12447 


S1M10000017D09 


2059 


SAU101799 


5539 


SAU 1 c0032_orf_l 9p 


12223 


S1M10000017D09 


2059 


SAU101800 


5540 


SAU 1 c003 2_orf_20p 


12225 


S1M10000017D10 


2060 


SAU 100633 


5301 


SAU1 c0043_orf_l 47p 


12515 


S1M10000017E04 


2061 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000017E05 


2062 


SAU 102334 


5645 


SAU 1 c0045_orf_ 1 44p 


12658 


SLM10000017E08 


2063 


SAU101198 


5394 


SAUlc0035„orf_61p 


12301 


S1M10000017E11 


2064 


SAU1 02883 


5741 


SAUlc0045_orf_38p 


12702 


S1M1 000001 7F01 


2065 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 


S1M10000017F04 


2066 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000017F04 


2066 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 
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PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 
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ORF 
Protein Seq 
ID 


S1M1 000001 7F05 


1 2067 


SAU1 02541 


5697 


SAU 1 c0045_orf_l 95p 


12668 


S1M10000017F06 


2068 


SAU1 02356 


5652 


SAU lc0040_orf_41p 


12436 


S1M10000017F11 


2069 


SAU101463 


5458 


SAUlc0045_orf_232p 


12679 


S1M100O0017G02 


2070 


SAU1 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000017G05 


2071 


SAU 102259 


5624 


SAU 1 c003 2_orf_5 5p 


12245 


S1M10000017G06 


2072 


SAU200565 


5785 


SAU2c0324_orf_7p 


12781 


S1M100000I8A03 


2073 


SAU1 00139 


5234 


SAUlc0032__orf_6p 


12255 


S1M10000018A03 


2073 


SAU102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000018A04 


2074 


SAU102142 


5606 


SAU 1 c004 l„orf_l 3p 


12457 


S1M1 000001 8A05 


2075 


SAU1 00886 


5349 


SAUIc0018„orfJ6p 


12139 


S1M10000018A05 


2075 


SAU 100887 


5350 


SAUlc0018_orf_15p 


12138 


S1M1 000001 8A06 


2076 


SAU1 00970 


5365 


SAUlc0043 orf 197p 


12529 


S1M10000018A08 


2077 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M1 000001 8A08 


2077 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


SIM1 000001 8A09 


2078 


SAU102142 


5606 


SAUlc0041 orf 13p 


12457 


S1M10000018A10 


2079 


SAU 100866 


5344 


SAU 1 c0044_orf_ 1 OOp 


12553 


S1M10000018A11 


2080 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000018A11 


2080 


SAU 102602 


5708 


SAU1 c0032_orf_5p 


12249 


S1M10000018B02 


2081 


SAU100886 


5349 


SAUlc0018__orf_16p 


12139 


S1M1 000001 8B02 


2081 


SAU 100887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


S1M1 000001 8B03 


2082 


SAU101839 


5556 


SAU 1 c0042_orf_ 1 2p 


12495 


S1M1 000001 8B05 


2083 


SAU 100300 


5253 


SAU 1 c0040_orf__90p 


12451 


S1M1 000001 8B09 


2084 


SAU 100836 


5336 


SAUlc003 l_orf_13p 


12212 


S1M10000018B09 


2084 


SAU202731 


5850 


#N/A 


#N/A 


SIM10000018B10 


2085 


SAU 100401 


5268 


SAU 1 c0044_orf_l 74p 


12576 


S1M10000018B10 


2085 


SAU300335 


5870 


#N/A 


#N/A 


S 1M1 000001 8B 11 


2086 


SAU1 00658 


5303 


SAU 1 c003 8_orf59p 


12388 


S1M1 000001 8C01 


2087 


SAU 101 752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000018C02 


2088 


SAU 102447 


5672 


SAU 1 c0045_orf_24p 


12685 


S1M10000018CO3 


2089 


SAU1 00778 


5328 


SAU1 c0043_orf_140p 


12514 


S1M10000018C04 


2090 


SAU 100141 


5236 


SAU 1 c003 2„orf_8p 


12259 


SIMI 000001 8C05 


2091 


SAU103038 


5757 


#N/A 


#N/A 


S1M10000018C06 


2092 


SAU 100684 


5306 


SAU 1 c0044_orf_68p 


12632 


S1M10000018C08 


2093 


SAU1 02256 


5622 


SAU 1 c0032_prf_52p 


12243 


S1M10000018C08 


2093 


SAU 102257 


5623 


SAU I c003 2_orf_53p 


12244 


S1M10000018C09 


2094 


SAU101065 


5374 


SAU 1 c003 4_orf_56p 


12289 


S1M10000018C09 


2094 


SAU102068 


5599 


SAUlc0034__orf_55p 


12288 


S1M1 000001 8C10 


2095 


SAU 1001 12 


5227 


SAUlc0044_orf_70p 


12634 


S1M10000018C11 


2096 


SAU1 02663 


5727 


SAUlc0024_orf_2p 


12158 


S1M10000018C12 


2097 


SAU101948 


5579 


SAUlc0045_orf_69p 


12709 


S1M10000018D01 


2098 


SAU 10 1452 


5455 


SAU 1 c0045_orf_247p 


12684 


S1M10000018D02 


2099 


SAU 102284 


5635 


SAUlc0038_orf_5p 


12389 


S1M1 00000 18D02 


2099 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000018D03 


2100 


SAU 101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000018D04 


2101 


SAU101798 


5538 


SAUlc0032_orf_18p 


12222 


S1M1 000001 8D09 


2102 


SAU101067 


5375 


SAUlc0034_orf_58p 


12290 


S1M10000018D10 


2103 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S1M10000018D11 


2104 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 
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S1M10000018D12 


2105 


SAU100866 


5344 


SAUlc0044_orf_100p 


12553 


S1M10000018E01 


2106 


SAU101092 


5381 


SAUlc0028_orf_9p 


12192 


S1M10000018E02 


2107 


SAU100265 


5249 


SAUlc0014_orf_llp 


12122 


S1M1 000001 8E03 


2108 


SAU1 02420 


5665 


SAU1 c0030_orf_20p 


12206 


S1M10000018E04 


2109 


SAU102035 


5592 


SAU1 c0029_orf50p 


12199 


S1M10000018E05 


2110 


SAU100596 


5295 


SAUlc0043_orf_63p 


12548 


S1M10000018E08 


2111 


SAU1 00793 


5329 


SAU1 c0028_orf__52p 


12188 


S1M10000018E09 


2112 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 


S 1M1 000001 8E11 


2113 


SAU101799 


5539 


SAUlc0032_prf_19p 


12223 


S 1M1 000001 8E11 


2113 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000018E12 


2114 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


S1M1 000001 8F03 


2115 


SAU1 00887 


5350 


SAUlc0018_orfJ5p 


12138 


S1M10000018F04 


2116 


SAU1 02396 


5660 


SAUlc0033_orf_43p 


12272 


S1M1 000001 8F04 


2116 


SAU301118 


5886 


SAU3cl305_orf_3p 


13086 


S1M10000018F07 


2117 


SAU1 02629 


5720 


SAUlc0041_orf71p 


12481 


S1M10000018F09 


2118 


SAU101810 


5549 


SAUlc0032_orf_28p 


12233 


S1M10000018F09 


2118 


SAU300110 


5865 


SAU3c0533_orf_2p 


13031 


S1M1 000001 8F 10 


2119 


SAU 100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M10000018F10 


2119 


SAU100433 


5272 


SAU 1 c0040_orf_87p 


12449 


S1M10000018F12 


2120 


SAU201469 


5816 


S AU2c043 8_orf_6p 


12967 


S1M1 000001 8G03 


2121 


SAU101808 


5548 


SAUlc0032 orf_27p 


12232 


S1M10000018G05 


2122 


SAU101999 


5585 


SAU 1 c0040_orf_l 0 1 p 


12423 


S1M1 000001 8G07 


2123 


SAU101727 


5516 


SAU 1 cOO 1 6_orf_6p 


12133 


S1M10000018G08 


2124 


SAU 102200 


5611 


SAUlc0045_orf 168p 


12665 


S1M10000018G08 


2124 


SAU 102201 


5612 


SAU 1 c0045_orf 1 69p 


12666 


S1M10000018G09 


2125 


SAU 102200 


5611 


SAU1 c0045_orfj 68p 


12665 


S1M10000018G09 


2125 


SAU102201 


5612 


SAU 1 c0045__orf_l 69p 


12666 


S1M10000018G10 


2126 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000018G10 


2126 


SAU102527 


5693 


SAU 1 c003 2_orf_9p 


12260 


S1M10000018G12 


2127 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000018H01 


2128 


SAU1 01663 


5506 


SAUIc0033_prf_14p 


12261 


S1M10000018H02 


2129 


SAU101652 


5503 


SAU1 c0042_orf_123p 


12492 


S1M10000018H02 


2129 


SAU 101 653 


5504 


SAU1 c0042_orf_l 24p 


12493 


S1M10000018H07 


2130 


SAU102437 


5670 


SAU1 c0045_orf_33p 


12695 


S1M10000018H09 


2131 


SAU101622 


5496 


SAU1 c0040_orf_27p 


12430 


S1M10000018H10 


2132 


SAU 1001 57 


5237 


SAU1 c0040_orf_8 lp 


12444 


SIM10000019A02 


2133 


SAU1 03077 


5759 


SAU1 c0039_orf_44p 


12408 


S1M10000019A03 


2134 


SAU 1023 52 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000019A05 


2135 


SAU201469 


5816 


SAU2c0438_orf_6p 


12967 


S1M10000019A06 


2136 


SAU101311 


5419 


SAU 1 c0044_orf_ 1 26p 


12563 


S1M10000019A07 


2137 


SAU101727 


5516 


SAUlc0016_orf_6p 


12133 


S1M1 00000 19A07 


2137 


SAU 101728 


5517 


SAUlc0016_orf_5p 


12132 


S1M10000019A09 


2138 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000019A11 


2139 


SAU 102292 


5638 


SAUlc0038__orf_10p 


12368 


S1M10000019A12 


2140 


SAU 102693 


5731 


SAUlc0044_orf_58p 


12627 


S1M1 000003 9A12 


2140 


SAU102694 


5732 


SAUlc0044_orf_59p 


12628 


S1M10000019B03 


2141 


SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S1M10000019B04 


2142 


SAU1 00899 


5351 


SAUlc0034_orf_llp 


12277 
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Clone 
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S1M1 000001 9B04 


2142 


SAU100901 


5352 


SAUlc0034_orf_13p 


12278 


S1M10000019B07 


2143 


SAU 100300 


5253 


SAU1 c0040_orf_90p 


12451 


SI Ml 000001 9B08 


2144 


SAU 102422 


5666 


SAUlc0030_orf_22p 


12207 


S1M10000019B08 


2144 


SAU 102423 


5667 


SAUlc0030_orf_23p 


12208 


S1M10000019B09 


2145 


SAU100182 


5241 


SAUlc0037_orf_82p 


12362 ! 


SI Ml 000001 9B09 


2145 


SAU1 00251 


5248 


SAUlc0037_orf_83p 


12363 


S1M1 000001 9B 10 


2146 


SAU1 01570 


5482 


SAU1 c0044_orf_209p 


12584 


S1M10000019B11 


2147 


SAU1 00879 


5345 


SAUlc0041_orf_82p 


12483 


S1M10000019B12 


2148 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000019C01 


2149 


SAU1 004 14 


5270 


SAUlc0022_orf_24p 


12148 


SI Ml 000001 9C04 


2150 


SAU103175 


5764 


SAU1 c0045_orf_269p 


12687 


SI Ml 000001 9C04 


2150 


SAU301472 


5897 


SAU3cl431_orf4p 


13124 


SIM10000019C05 


2151 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


SI Ml 000001 9C06 


2152 


SAU101790 


5531 


SAUlc0032_orf_l lp 


12215 


SI Ml 000001 9C06 


2152 


SAU101791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000019C07 


2153 


SAU 101400 


5444 


SAU1 c0036_orf_35p 


12326 


S1M10000019C08 


2154 


SAU202126 


5844 


SAU2c0045 orf_lp 


12714 


S1M10000019C11 


2155 


SAU100301 


5254 


SAU1 c0040_orf_91p 


12452 


S1M10000019C12 


2156 


SAU102117 


5603 


SAU1 c0027_orf_6p 


12181 


S1M10000019D01 


2157 


SAU 102270 


5631 


SAU1 c0032_orf_65p 


12253 


SI Ml 000001 9D02 


2158 


SAU101145 


5384 


SAU1 c0035_orf_43p 


12299 


S1M10000019D04 


2159 


SAU 102292 


5638 


SAU 1 c003 8_orf_l Op 


12368 


S1M10000019D05 


2160 


SAU 10 1400 


5444 


SAU1 c0036_orf_35p 


12326 


S1M10000019D06 


2161 


SAU 102526 


5692 


SAU1 c0045_orf_299p 


12691 


S1M10000019D07 


2162 


SAU301898 


5904 


SAU3 cl 079_orf_l p 


13057 


S1M10000019D09 


2163 


SAU 102639 


5724 


#N/A 


#N/A 


S1M1 000001 9D12 


2164 


SAUI01805 


5545 


SAUlc0032_orf_24p 


12229 


S1M10000019E01 


2165 


SAU1 00961 


5360 


SAU1 c0044_orf_83p 


12638 


S1M10000019E01 


2165 


SAU 100962 


5361 


SAU1 c0044__orf_84p 


12639 


S1M1 00000 19E02 


2166 


SAU101624 


5497 


SAU 1 c0040_orf_25p 


12429 


S1M1 000001 9E07 


2167 


SAU1 02352 


5650 


SAU1 c0040_orf_38p 


12434 


S1M10000019F01 


2168 


SAU 102241 


5617 


SAU 1 c0043_orf_25p 


12539 


S1M10000019F05 


2169 


SAU101612 


5493 


SAUlc0044_prf_7p 


12637 


S1M10000019F05 


2169 


SAU202945 


5857 


SAU2c0394_orf_7p 


12868 


S1M10000019F06 


2170 


SAU101864 


5562 


SAUlc0044_orf_163p 


12572 


S1M10000019F08 


2171 


SAU 10 1571 


5483 


SAU 1 c0044_orf_21 Op 


12585 


SIM1 00000 19F09 


2172 


SAU100414 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M1 000001 9F11 


2173 


SAU101242 


5404 


SAUlc0044_orf_18p 


12578 


S1M10000019G04 


2174 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000019G07 


2175 


SAU1 00522 


5284 


SAUl c0044_orf_249p 


12599 


S1M10000019G09 


2176 


SAU100300 


5253 


SAUlc0040_orf90p 


12451 


S1M10000019G10 


2177 


SAU101235 


5400 


SAUlc0044_orfJlp 


12561 


S1M10000019G10 


2177 


SAU 10 1236 


5401 


SAUlc0044_prfJ2p 


12564 


S1M10000019G11 


2178 


SAU101802 


5542 


SAUlc0032__orf_22p 


12227 


S1M1 000001 9H05 


2179 


SAU101802 


5542 


SAUlc0032_orf„22p 


12227 


S1M10000019H05 


2179 


SAU101803 


5543 


SAUlc0032_orf_23p 


12228 


S1M10000019H08 


2180 


SAU 102449 


5674 


SAUlc0045__orf_22p 


12677 


S1M10000020A05 


2181 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SI Ml 0000020 A06 


2182 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000020A07 


2183 


SAU1 01567 


5481 


SAUlc0022 orf Wp 


12144 


SI Ml 0000020 A07 


2183 


SAU200030 


5772 


SAU2c0282 orf 3p 


12745 


SIM10000020A11 


2184 


SAU 102437 


5670 


SAUlc0045_orf 33p 


12695 


S1M10000020A12 


2185 


SAU101907 


5574 


SAUlc0040_orf 79p 


12442 


S1M10000020B02 


2186 


SAU1 00475 


5276 


SAU2c0036 orf 6ip 


12337 


S1M10000020B03 


2187 


SAU100059 


5224 


SAU 1 c0045_orf_l Op 


12652 


S1M10000020B05 


2188 


SAU301133 


5887 


SAU3cl311 orf 3p 


13087 


S1M10000020B06 


2189 


SAU100747 


5320 


SAUlc0044_orf_235p • 


12597 


S1M10000020B07 


2190 


SAU102433 


5668 


SAU1 c0045_orf_37p 


12701 


S2M10000Q20B09 


2191 


SAU 10137 1 


5435 


SAU2c0033 orf 7p 


22275 


S1M10000020B12 


2192 


SAU102143 


5607 


SAUlc0041_orf_14p 


12458 


S1M10000020C09 


2193 


SAU101545 


5474 


SAUlc0037 orf 132p 


12348 


S1M10000020C10 


2194 


SAU101799 


5539 


SAUlc0032 orf 19p 


' 12223 


SIM10000020C10 


2194 


SAU 101800 


5540 


SAU2c0032 orf 20p 


12225 


S1M10000020C11 


2195 


SAU 10 1452 


5455 


SAUlc0045 orf 247p 


12684 


S1M10000020D03 


2196 


SAU101752 


5522 


SAUlc0040 orf 85p 


12447 


S1M10000020D04 


2197 


SAU102481 


5685 


SAUlc0039 orf 99p 


12422 


SIM1Q00QG2QDO6 


2198 


SAU102578 


5701 


SAU2c0039 orf 61p 


12411 


S1M10000020D07 


2199 


SAU 100 198 


5243 


SAUlc0009 orf Ip 


12120 


S1M10000020D08 


2200 


SAU 100547 


5290 


SAUlc0032 orf 3p 


12240 


S1M10000020D09 


2201 


SAU 10293 9 


5747 


#N/A 


#N/A 


S1M10000020D12 


2202 


SAU200006 


5770 


SAU2c0157 orf lp 


12723 


SIM1 0000020E01 


2203 


SAU200006 


5770 


SAU2c0257 orf 2p 


22723 


S1M10000020E03 


2204 


SAU 100 140 


5235 


SAUlcO032 orf 7p 


12258 


SIM10000020E04 


2205 


SAU 101 805 


5545 


SAUlc0032 orf 24p 


12229 


S1M10000020E06 


2206 


SAU 102 162 


5609 


SAUlc0041 orf 27p 


12462 


S1M10000020E08 


2207 


SAU 10 17 56 


5524 


SAUlc0040 orf 82p 


12445 


S1M10000020E11 


2208 


SAU 101 876 


5567 


SAUlc0025 orf 9p 


12169 


S1M10000020E12 


2209 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000020F01 


2210 


SAU 10 1592 


5490 


SAU1 c0039_orf_37p 


12406 


S1M10000020F05 


2211 


SAU 100547 


5290 


SAUlc0032 orf 3p 


12240 


S1M2OOO0O2OFO6 


2212 


SAU 101652 


5503 


SAUlcO042 orf 123p 


22492 


S1M10000020F06 


2212 


SAU101653 


5504 


SAUlc0042 orf 124p 


12493 


S1M10000020F07 


2213 


SAU200731 


5793 


SAU2c0352 orf 2p 


12808 


S1M10000020F09 


2214 


SAU 100 114 


5228 


SAUlc0043 orf 225p 


12535 


S1MI0000020F12 


2215 


SAU101663 


5506 


SAUlc0033 orf_14p 


12261 


S1M10000020FU 


2215 


SAU101664 


5507 


SAUlc0033 orf 15p 


12262 


S1M10000020F12 


2216 


SAU1 00745 


5319 


SAUlc0044 orf 23 3p 


12596 


S1M10000020G01 


2217 


SAU 102905 


5742 


SAU1 c0033_orf_45p 


12273 


S1MI0000020G05 


2218 


SAUI00114 


5228 


SAUlc0043 orf 225p 


12535 


S1M10000020Q07 


2219 


SAU100114 


5228 


SAUlc0043 orf 225p 


12535 


S1M10000020G08 


2220 


SAU101652 


5503 


SAU 1 c0042_orf_ 1 23 p 


12492 


S1M10000020G09 


2221 


SAU101652 


5503 


SAUlc0042_orfJ23p 


12492 


S1M10000020G10 


2222 


SAU101807 


5547 


SAUlc0032_orf26p 


12231 


S1M2OOOO02OG1O 


2222 


SAUI01808 


5548 


SAU2c0032_orf27p 


12232 


S1M10000020G11 


2223 


SAU101592 


5490 


SAUlc0039„orf_37p 


12406 


S1M10000020G12 


2224 


SAU1 00865 


5343 


SAUlc0044_orf_99p 


12648 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SI Ml 000002 OHO I 


2225 


SAU202039 


5843 


SAU2c0452 orf 20p 


13009 


S1M10000020H02 


2226 


SAU1 01754 


5523 


SAUlc0040 orf 84p 


12446 


S1M10000020H04 


2227 


SAU101791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000020H06 


2228 


SAU101541 


5472 


SAUlc0037 orf 128p 


12344 


S1M10000020H08 


2229 


SAU201558 


5823 


SAU2c0434 orf 5p 


12954 


S1M10000020H10 


2230 


SAU101754 


5523 


SAUlc0040 orf 84p 


12446 


S1M10000020H11 


2231 


SAU 100053 


5222 


SAUlc0020 orf lp 


12143 


S1M10000021A04 


2232 


SAU200752 


5795 


SAU2c0354 orf 5p 


12809 


S1M10000021A04 


2232 


SAU300975 


5880 


SAU3cl240 orf 3p 


13075 


S1M10000021A05 


2233 


SAU101408 


5445 


SAUlc0035 orf 93p 


12308 


S1M10000021A06 


2234 


SAU200928 


5798 


SAU2c0365 orf 5n 


12815 


S1M10000021A07 


2235 


SAU1 00496 


5279 


SAUlc0041 orf 83p 


12484 


S 1 M 1 000002 1 A07 


2235 


SAU301004 


5882 


SAU3cl255 orf lp 


13079 


SIM 1 0000021 AOS 


2236 


SAU101183 


5390 


SAUlc0035 orf 79p 


12304 


S1M1 000002 1A09 


2237 


SAU 10293 3 


5744 


SAUlc0039 orf 62p 


12412 


S1M1 000002 1A09 


2237 


SAU201184 


5805 


SAU2c0351 orf 19p 


12807 


S1MI 000002 1A10 


2238 


SAU101545 


5474 


SAUlc0037 orf 132p 


12348 


S1M10000021B05 


2239 


SAU100139 


5234 


SAUlc0032 orf 6p 


12255 


S1M1 000002 1B05 


2239 


SAU 102602 


5708 


SAUlcO032 orf 5p 


12249 


SIM1 000002 1B06 


2240 


SAU101752 


5522 


SAUlcO040 orf 85p 


12447 


S 1M 1 000002 1 B07 


2241 


SAU101632 


5499 




12407 


S1M10000021B10 


2242 


SAU101772 


5526 


SAUIc0037 orf 34p 


12351 


S1M1 000002 1C04 


2243 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


SIM 1000002 1C05 


2244 


SAU101271 


5411 


SAUlc0037 orf 90p 


12366 


S 1 M 1 000002 1 C07 


2245 


SAU202968 


5858 


SAU2c0407 orf 2p 


12886 


S1M1 000002 1C08 


2246 


SAU 102575 


5700 


SAUlc0044 orf 283p 


12609 


S1M1 000002 1C10 


2247 


SAU101320 


5420 


SAUlc0015 orf 16p 


12128 


S1M10000021C11 


2248 


SAU200006 


5770 


SAU2c0157 orf lp 


12723 


S1M10000021C12 


2249 


SAU 10 1726 


5515 


SAUlc0016 orf 7p 


12134 


S1M10000021D01 


2250 


SAU 102503 


5691 


SAUlc0045 orf 27 4p 


12690 


SI Ml 000002 1D03 


2251 


SAU101271 


5411 


SAUlc0037 orf 90p 


12366 


S1M1 000002 1D03 


2251 


SAU 10 1286 


5413 


SAUlc0034 orf 67p 


12292 


SI Ml 000002 1D04 


2252 


SAU1 00858 


5341 


SAUlc0038 orf 86p 


12401 


S1M1 000002 1D04 


2252 


SAU 100859 


5342 


SAUlc0038 orf 87p 


12402 


S1M1 000002 1D06 


2253 


SAU 100865 


5343 


SAUlc0044 orf 99p 


12648 


S 1M1 000002 1D09 


2254 


SAU 10 1868 


5565 


SAUlc0036 orf 23 p 


12320 


S1M10000021D10 


2255 


SAU 1007 14 


5312 


SAUlc0044_orf_74p 


12635 ' 


S1M10000021E01 


2256 


SAU 10 1655 


5505 


SAUlc0042 orf 125p 


12494 


S1M1 000002 1E02 


2257 


SAU 102200 


5611 


SAUlc0045 orf 168p 


12665 


S1M1 000002 1E02 


2257 


SAU 102201 


5612 


SAUlc0045_orf_169p 


12666 


SIM 1000002 1E03 


2258 


SAU101857 


5560 


SAUlc0044 orf 156p 


12569 


S1M10000021E05 


2259 


SAU 10 1777 


5527 


SAUlcO037 orf 39p 


12352 


S1M100O0021E06 


2260 


SAU 102663 


5727 


SAUlc0024 orf_2p 


12158 


SIML0000021E09 


2261 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000021E12 


2262 


SAU102292 


5638 


SAUlc0038_orf_10p 


12368 


S1M10000021F02 


2263 


SAU102059 


5597 


SAUlc0034_prMlp 


12286 


S1M10000021F04 


2264 


SAU100139 


5234 


SAUlc0032 orf 6p 


12255 


S1M10000021F04 


2264 


SAU1 02602 


5708 


SAUlc0032_orf_5p 


12249 
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Clone name 


Clone 
SeqLD 


PathoSeq Locus 


Gene SeqID 
. (protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIMt 000002 1F05 


2265 


SAU1 02059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M1 000002 1F06 


2266 


SAU1 01235 


5400 


SAUlc0044_orf lip 


12561 


S1MI0000021F07 


2267 


SAU101383 


5438 


SAUlc0022 orf 20p 


12147 


S1M1 000002 1F09 


2268 


SAU1 02059 


5597 


SAU 1 c0034_oif_5 1 p 


12286 


SIM1 000002 1F09 


2268 


SAU3 01465 


5896 


SAU3cl429 orf 4p 


13121 


S 1MI 000002 1F11 


2269 


SAU1 01371 


5435 


SAUlc0033 orf 7p 


12275 


S1M10000021G01 


2270 


SAU200468 


5781 


SAU2c0429_orf_l 9p 


12937 


S1M1 000002 1G03 


2271 


SAU301357 


5893 


SAU3cI394 orf 2p 


13111 


S1M1 000002 1G08 


2272 


SAU100714 


5312 


SAUlc0044 orf 74p 


12635 


S1M10000021H04 


2273 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M1 000002 1H04 


2273 


SAU1 02602 


5708 


SAUlc0032 orf 5p 


12249 


S1M10000021H05 


2274 


SAU300131 


5866 


SAU3c0560_orf_2p 


13034 


SI Ml 000002 1 H07 


2275 


SAU101806 


5546 


SAUlc0032 orf 25p 


12230 


S1M1 000002 1H08 


2276 


SAU1 02059 


5597 


SAUlc0034 orf 51p 


12286 


S1M10000021H11 


2277 


SAU101543 


5473 


SAUlc0037 orf 13 Op 


12346 


S1M10000022A02 


2278 


SAU1 00865 


5343 


SAUlc0044 orf 99p 


12648 


S1M10000022A02 


2278 


SAU301230 


5890 


SAU3cl347 orf 6p 


13092 


S1M1 0000022 A03 


2279 


SAU201 197 


5806 


SAU2c0429 orf 2p 


12938 


S1MI0000022A05 


2280 


SAU1 01807 


5547 


SAUlc0032 orf 26p 


12231 


S1M10000022A08 


2281 


SAU101365 


5432 


SAUlc0044 orf 112p 


12556 


S 1 Ml 0000022A09 


2282 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000022A12 


2283 


SAU101868 


5565 


SAUlc0036 orf 23p 


12320 


S1M10000022B02 


2284 


SAU 100865 


5343 


SAUlc0044 orf 99p 


12648 


S 1 Ml 0000022B02 


2284 


SAU301230 


5890 


SAU3cl347 orf 6p 


13092 


S1M10000022B03 


2285 


SAU200468 


5781 


SAU2c0429 orf 19p 


12937 ! 


S1M10000022B05 


2286 


SAU 100920 


5354 


SAUlc0038 orf 75p 


12395 


S1M10000022B06 


2287 


SAU 1007 14 


5312 


SAUlc0044 orf 74p 


12635 


S1M10000022B08 


2288 


SAU 102292 


5638 


SAUlc0038 orf lOp 


12368 


S1M10Q00022B09 


2289 


SAU 10293 9 


5747 


#N/A 


#N/A 


S1M10000022B10 


2290 


SAU 101546 


5475 


SAUlcO037 orf 133p 


12349 


SIM10000022B11 


2291 


SAU101726 


5515 


SAU 1 cOO 1 6_orfJ7p 


12134 


S1M10000022B12 


2292 


SAU 101 868 


5565 


SAUlc0036 orf 23p 


12320 


S1M10000022C02 


2293 


SAU 102059 


5597 


SAUlcO034 orf 51p 


12286 


S1M10000022C03 


2294 


SAU101791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000022C04 


2295 


SAU 1007 14 


5312 


SAUlcO044 orf 74p 


12635 


S1M10000022C06 


2296 


SAU 100246 


5247 


SAUlcO042 orf 130p 


12496 


S1M10000022C06 


2296 


SAU300998 


5881 


SAU3 c 1 253_orf_3p 


13077 


S1M10000022C07 


2297 


SAU 101546 


5475 


SAU1 c0037_orf_l 33p 


12349 


S1M10000022C08 


2298 


SAU 100528 


5286 


SAUlc0042 orf 87p 


12507 


S1M10000022C08 


2298 


SAU103115 


5760 


SAU 1 c0042__orf_88p 


12508 


S1M10000022C11 


2299 


SAU 102059 


5597 


SAU 1 c003 4_orf_5 1 p 


12286 


S1M10000022D03 


2300 


SAU101805 


5545 


SAUlc0032 orf 24p 


12229 


S1M10000022D05 


2301 


SAU101777 


5527 


SAU 1 c0037_orf_3 9p 


12352 


S1M10000022D06 


2302 


SAU100921 


5355 


SAUlc0038_orf76p 


12396 


S1M10000022D07 


2303 


SAU 101 543 


5473 


SAUlc0037„orf_130p 


12346 


S1M10000022D08 


2304 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


S1M10000022D09 


2305 


SAU101726 


5515 


SAUlc0016_orf_7p 


12134 


S1M10000022D11 


2306 


SAU101447 


5454 


SAUlc0045„orf_244p 


12683 
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Clone name 


Clone 
SeqLD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
TO 


S1M10000022EOI 


2307 


SAU200601 


5787 


#N/A 


#N/A 


S1M10000022E03 


2308 


SAU200468 


5781 


S AU2c0429_orf_l 9p 


12937 


S1M10000022E05 


2309 


SAU301465 


5896 


SAU3cl429_orf 4p 


13121 


S1M10000022E09 


2310 


SAU1 01235 


5400 


SAUlc0044__orfJ lp 


12561 


S1M10000022EO9 


2310 


SAU1 01236 


5401 


SAUlc0044_orf_12p 


12564 


S1M10000022F04 


2311 


SAU101592 


5490 


SAUlc0039_orf 37p 


12406 


S1M10000022F06 


2312 


SAU10186S 


5565 


SAUlc0036_orf_23p 


12320 


S1M10000022F07 


2313 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000022F08 


2314 


SAU 100414 


5270 


SAU1 c0022_orf_24p 


12148 


S1M10000022F11 


2315 


SAU101592 


5490 


SAUlc003 9_orf_37p 


12406 


S1M10000022G03 


2316 


SAU301465 


5896 


SAU3cl429_orf 4p 


13121 


S1M10000022G04 


2317 


SAU 10 1777 


5527 


SAUlc0037 orf 39p 


12352 


S1M10000022G07 


2318 


SAU 10041 4 


5270 


SAU1 c0022_orf24p 


12148 


S1M10000022G08 


2319 


SAU100557 


5291 


SAUlc0044 orf_132p 


12565 


S1M10000022G12 


2320 


SAU10X546 


5475 


SAUlc0037 orf 133p 


12349 


S1M10000022H03 


2321 


SAU101006 


5367 


SAUlc0028 orf 59p 


12190 


S1M10000022H05 


2322 


SAU101814 


5551 


SAUlc0032 orf 32p 


12237 


S1M10000022H06 


2323 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000022H07 


2324 


SAU 100866 


5344 


SAUlc0044 orf lOOp 


12553 


S1M10000022H08 


2325 


SAU 100887 


5350 


SAUlc0018 orf 15p 


12138 


S1M10000022H11 


2326 


SAU101610 


5492 


SAUlc0044 orf 5p 


12629 


S1M1 0000023 A05 


2327 


SAU301465 


5896 


SAU3 c 1 429_orf_4p 


13121 


S1M1 0000023 A09 


2328 


SAU 10 1340 


5423 


SAU 1 c003 8_orf_82p 


12400 


S1M10000023A11 


2329 


SAU100547 


5290 


SAUlc0032 orf 3p 


12240 


SIM1 0000023 A12 


2330 


SAU101651 


5502 


SAUlc0042_orf_122p 


12491 


S1M10000023A12 


2330 


SAU101652 


5503 


SAUlc0042 orf 123p 


12492 


S1M10000023B01 


2331 


SAU 100886 


5349 


SAUlc0018_orf_16p 


12139 


S1M10000023B03 


2332 


SAU1 01 652 


5503 


SAU I c0042_orf_ 1 23p 


12492 


S1M10000023B03 


2332 


SAU101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S1M1OO00023BO7 


2333 


SAU101857 


5560 


SAUlc0044 orf 156p 


12569 


S1M10000023B08 


2334 


SAU 100 140 


5235 


SAU 1 c0032_orf_7p 


12258 


S1MI0000023B08 


2334 


SAU100141 


5236 


SAUIc0032_orf_8p 


12259 


S1M10000023B09 


2335 


SAU101340 


5423 


SAUlc0038 orf 82p 


12400 


S1M10000023B10 


2336 


SAU 1025 78 


5701 


SAU 1 c003 9_orf_6 1 p 


12411 


S1M10000023B11 


2337 


SAU102613 


5715 


S AU1 c004 l_orf_55p 


12475 


S1M10000023B12 


2338 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000023B12 


2338 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000023C02 


2339 


SAU100140 


5235 


SAUlc0032_orf_7p 


12258 


S1M10000023C02 


2339 


SAU100141 


5236 


SAUlc0032_orf_8p 


12259 


S1M10000023C10 


2340 


SAU1 02554 


5699 


SAU 1 c0045__orf_209p 


12673 


S1M10000023C11 


2341 


SAU 1023 52 


5650 


SAU 1 c0040_orf_38p 


12434 


S1M10000023C12 


2342 


SAU 100077 


5226 


SAUlc0043 orf 178p 


12520 


SI Ml 0000023 DO I 


2343 


SAU 100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000023D03 


2344 


SAU101996 


5584 


SAUlc0040_orf__99p 


12456 


S1M10000023D04 


2345 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000023D07 


2346 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 


S1M10000023D08 


2347 


SAU1 00887 


5350 


SAUlc0018_orf_15p 


12138 


S1M10000023D09 


2348 


SAU100547 


5290 


SAUlc0032_orf_3p 


12240 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000023DI0 


2349 


SAU1 00963 


5362 


SAU1 c0044__orf_85p 


12640 


S1M10000023D12 


2350 


SAU 102292 


5638 


SAU1 c003 8__orf_l Op 


12368 


S1M10000023E01 


2351 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000023E04 


2352 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000023E07 


2353 


SAU 101 543 


5473 


SAU 1 c0037_orf_l 30p 


12346 


SIM10000023E10 


2354 


SAU203293 


5862 


SAU2c044 l_orf_2 1 p 


12979 


S1M10000023E11 


2355 


SAU1 02292 


5638 


SAUlc0038_orf„10p 


12368 


S1M10000023F04 


2356 


SAU 101 736 


5518 


SAU 1 c0043_orf_l 66p 


12519 


S1M10000023F04 


2356 


SAU 101 737 


5519 


SAUlc0043_orfJ65p 


12518 


S1M10000023F07 


2357 


SAU100546 


5289 


SAUlc0032_orf_2p 


12235 


S1M10000023F08 


2358 


SAU102883 


5741 


SAU 1 c0045_orf_3 8p 


12702 


S1M1OO00O23F1O 


2359 


SAU 1023 52 


5650 


SAUlc0040_orf 38p 


12434 


S1M10000023F11 


2360 


SAU100617 


5300 


SAUlc0035_otf_102p 


12295 


S1M10000023F12 


2361 


SAU102352 


5650 


SAUlc0040_orf_38p 


12434 


S1M10000023G02 


2362 


SAU301465 


5896 


SAU3cl429__orf_4p 


13121 


S1M1 0000023 G03 


2363 


SAU 10 1996 


5584 


SAU 1 c0040_orf_99p 


12456 


S1M10000023G06 


2364 


SAU1 00887 


5350 


SAUlc0018 orf 15p 


12138 


S1M10000023G07 


2365 


SAU301054 


5884 


#N/A 


#N/A 


S1M10000023G08 


2366 


SAU100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000023G09 


2367 


SAU101968 


5581 


SAU 1 c0028_oif_43p 


12187 


S1M10000023G11 


2368 


SAU102613 


5715 


SAU 1 c004 l„orf_5 5p 


12475 


S1M10000023H02 


2369 


SAU10I996 


5584 


SAU 1 c0040_orf_99p 


12456 


S1M10000023H06 


2370 


SAU 100 158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000023H07 


2371 


SAU100300 


5253 


SAUlc0040 orf 90p 


12451 


S1M10000023H09 


2372 


SAU1 01340 


5423 


SAU 1 c003 8__orf_82p 


12400 


SIM10000023H10 


2373 


SAU101365 


5432 


SAU1 c0044_orf_l 1 2p 


12556 


S1M10000024A02 


2374 


SAU101798 


5538 


SAU 1 c0032_orf_l 8p 


12222 


S1M10000024A04 


2375 


SAU201571 


5824 


SAU2c0447_orf_J 7p 


12997 


S1M10000024A07 


2376 


SAU100414 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000024A08 


2377 


SAU101231 


5399 


S AU1 c003 S_orf6p 


12303 


S1M100OO024A11 


2378 


SAU 103226 


5768 


SAU1 c0045_orf__95p 


12713 


S1M10000024B05 


2379 


SAU 10241 8 


5664 


SAU 1 c003 0_orf_l 8p 


12205 I 


S1M10000024B06 


2380 


SAU 100 158 


5238 


SAU1 c0040_orf_80p 


12443 


S1M10000024B08 


2381 


SAU 100601 


5296 


S AU1 c0044_orf_3 1 3p 


12616 


S1M10000024B09 


2382 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000024B10 


2383 


SAU101265 


5407 


#N/A 


#N/A 


S1M10000024C02 


2384 


SAU 101 197 


5393 


S AU1 c0035_orf_60p 


12300 


S1M10000024C04 


2385 


SAU101862 


5561 


SAUlc0044_orf_161p 


12571 


S1M10000024C07 


2386 


SAU 101 039 


5373 


SAUlc0043_orf_181p 


12522 


S1M10000024D02 


2387 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000024D03 


2388 


SAU100714 


5312 


SAU1 c0044_orf_74p 


12635 


S1M10000024D10 


2389 


SAU100140 


5235 


SAU 1 c003 2_orf_7p 


12258 


S1M10000024D10 


2389 


SAU100141 


5236 


SAUlc0032_prf_8p 


12259 


S1M10000O24D11 


2390 


SAU101198 


5394 


SAUlc0035_orf_61p 


12301 


S1M10000024E03 


2391 


SAU201571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000024E05 


2392 


SAU101800 


5540 


SAUlc0032_prf„20p 


12225 


S1M10000024E05 


2392 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000024E06 


2393 


SAU102418 


5664 


SAUlc0030_orf_18p 


12205 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqlD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000024E07 


2394 


SAU101039 


5373 


SAUlc0043 orf 181p 


12522 


S1M10000024E08 


2395 


SAU100414 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000024F02 


2396 


SAU101447 


5454 


SAUlc0045 orf 244p 


12683 


S1M10000024F03 


2397 


SAU1 02992 


5752 


SAUlc0044 orf 60p 


12630 


S1M10000024F05 


2398 


SAU201197 


5806 


SAU2c0429 orf 2p 


12938 


S1M10000024F08 


2399 


SAU1 01726 


5515 


SAUlc0016 orf 7p 


12134 


S1M10000024F10 


2400 


SAU200468 


5781 


SAU2c0429 orf 19p 


12937 


S1M10000024G05 


2401 


SAU1 01 800 


5540 


SAUlc0032 orf 20p 


12225 


S1M10000024G05 


2401 


SAU1 01801 


5541 


#N/A 


#N/A 


S1M10000024G06 


2402 


SAU102418 


5664 


SAUlc0030_orf_18p 


12205 


S1M10000024G07 


2403 


SAU1 02334 


5645 


SAUlc0045 orf 144p 


12658 


S1M10000024G08 


2404 


SAU101632 


5499 


SAUlc0039 orf 3p 


12407 


S1M10000024G10 


2405 


SAU202176 


5846 


SAU2c0412 orf 3p 


12895 


S1M10000024G12 


2406 


SAU1 00141 


5236 


SAUlc0032 orf 8p 


12259 


S 1M1 0000024H02 


2407 


SAU201571 


5824 


SAU2c0447 orf 17r> 


12997 


S1M10000024H04 


2408 


SAU 100770 


5324 


#N/A 


#N/A 


S1M10000024H07 


2409 


SAU200725 


5792 


SAU2c0428 orf 20p 


12933 


S1M10000024H08 


2410 


SAU 102002 


5587 


SAUlc0040 orf 103p 


12425 


S 1M10000024H08 


2410 


SAU 102003 


5588 


SAUlc0040 orf 104p 


12426 


S1M10000025A03 


2411 


SAU1 01247 


5405 


SAUlc0043 orf 136p 


12512 


S1M10000025A08 


2412 


SAU 102766 


5735 


#N/A 


#N/A 


S 1M1 0000025 A08 


2412 


SAU201236 


5808 


SAU2cO409 orf lOp 


12891 


S1M10000025A08 


2412 


SAU300338 


5871 


#N/A 


#N/A 


S1M1 0000025 A09 


2413 


SAU 102292 


5638 


SAUlc0038 orf lOp 


12368 


S1M10000025A10 


2414 


SAU 10 1455 


5456 


SATI1r0045 nrf 250n 


12686 


S1M10000025A10 


2414 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000025A10 


2414 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


S1M10000025B01 


2415 


SAU 10 1655 


5505 


SAUlc0042 orf 125p 


12494 


S1M10000025B02 


2416 


SAU 101 808 


5548 


SAUlc0032 orf 27p 


12232 


S1M10000025B03 


2417 


SAU 101 385 


5439 


SAUlc0038 orf 50p 


12385 


SI Ml 000002 5B05 


2418 


SAU 10 1455 


5456 


SAUlc0045 orf 250p 


12686 


SI Ml 000002 5B05 


2418 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000025B05 


2418 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


S 1 M 1 0000025B06 


2419 


SAU 101545 


5474 


SAUlc0037 orf 132p 


12348 


S1M10000025B09 


2420 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000025B12 


2421 


SAU101791 


5532 


SAUlc0032 orf 12p 


12216 


SIM10000025C01 


2422 


SAU 102292 


5638 


SAUlc0038 orf I Op 


12368 


S1M10000025C03 


2423 


SAU 1001 39 


5234 


SAUlc0032 orf 6p 


12255 


S1M10000025C05 


2424 


SAU 1001 3 9 


5234 


SAUlc0032 orf 6p 


12255 


S1M10000025C09 


2425 


SAU 100793 


5329 


SAUlc0028 orf 52p 


12188 


S1M10000025C09 


2425 


SAU301433 


5895 


SAU3cl420 orf 2p 


13118 


S1M10000025C10 


2426 


SAU200928 


5798 


SAU2c0365 orf 5p 


12815 


S1M10000025C11 


2427 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000025D01 


2428 


SAU 10211 7 


5603 


SAUlc0027_orf_6p 


12181 


S1M10000025D03 


2429 


SAU101771 


5525 


SAUlc0037_orf_33p 


12350 


S1M10000025D03 


2429 


SAU101772 


5526 


SAUlc0037_orf_34p 


12351 


S1M10000025D04 


2430 


SAU1 00970 


5365 


SAUlc0043_orf_197p 


12529 


S1M10000025D06 


2431 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 
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Clone name 


Clone 
SeqlD 


JPathoSeq Locus 


Gene SeqJDD 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000025D08 


2432 


SAU 102598 


5705 


SAUlc0041 orf 43p 


12464 


S1M10000025D08 


2432 


SAU1 02599 


5706 


SAUlc0041 orf 45p 


12466 


S1M10000025D08 


2432 


SAU103191 


5765 


SAUlc0041 orf 44p 


12465 


S1M10000025D09 


2433 


SAU 100522 


5284 


SAUlc0044 orf 249p 


12599 


S1M10000025D10 


2434 


SAU 1 02200 


5611 


SAUlc0045 orf 168p 


12665 


S1M10000025D10 


2434 


SAU 102201 


5612 


SAUlc0045 orf 169p 


12666 


SIM10000025E01 


2435 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


S1M10000025E04 


2436 


SAU 1003 89 


5266 


SAUlc0034 orf 14p 


12279 


S1M10G00025E09 


2437 


SAU102U7 


5603 


SAUlcO027 orf 6p 


12181 


S1M10000025E11 


2438 


SAU 10243 7 


5670 


SAUlc0045__orf 33p 


12695 


S1M10000025F03 


2439 


SAU1 02297 


5640 


SATJlc0045 orf 41 n 


12704 


S1M10000025F05 


2440 


SAU102200 


5611 


SAUlc0045 orf 168p 


12665 


S1M10000025F05 


2440 


SAU1 02201 


5612 


SAUlc0045 orf 169p 


12666 


S1M10OO0025FO8 


2441 


SAU200685 


5790 


SAU2c0344 orf 9p 


12801 


S1M100O0025F09 


2442 


SAU101907 


5574 


SAU1C0040 orf 79n 


12442 


S1M10000025F10 


2443 


SAU101571 


5483 


SAUlc0044 orf 21 Op 


12585 


S1M10000025F12 


2444 


SAU 102200 


5611 


SAUlc0045 orf 168p 


12665 


S1M10000025F12 


2444 


SAU 102201 


5612 


SAUlc0045 orf 169p 


12666 


S1M10000025G04 


2445 


SAU300617 


5874 


SAU3cl046 orf 2p 


13056 


S1M10000025G06 


2446 


SAU300617 


5874 


SAU3cl046 orf 2p 


13056 


S1M10000025G10 


2447 


SAU101869 


5566 


SAUlc0036 orf 24p 


12321 


S1M10000025H05 


2448 


SAU101907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000025H06 


2449 


SAU 101 907 


5574 


SAU3c0040 orf 79p 


12442 


S1M10000025H07 


2450 


SAU200752 


5795 


SAU2c0354 orf 5p 


12809 


S 1 Ml 0000025H07 


2450 


SAU300975 


5880 


SAU3cl240 orf 3p 


13075 


S 1 M 1 0000025H 1 0 


2451 


SAU 100590 


5293 


SAUlc0013 orf 5p 


12121 


S 1 M 1 0G00O25H 1 0 


2451 


SAU301268 


5891 


SAU3cl364 orf 2p 


13102 


S 1M1 0000026 A02 


2452 


SAU 101907 


5574 


SAUlc0040 orf 79p 


12442 


S1M1 0000026 A04 


2453 


SAU 1023 40 


5647 


SAUlc0045 orf 149p 


12660 


S 1 M 1 0000026A05 


2454 


SAU200934 


5799 


SAU2c0375 orf 9p 


12842 


S1M10000026A06 


2455 


SAU 102059 


5597 


SAUlcO034 orf 51p 


12286 


S1M10000026A07 


2456 


SAU 100970 


5365 


SAUlcO043 orf 197p 


12529 


S1M10000026A08 


2457 


SAU 100266 


5250 


SAUlc0032 orf 75p 


12256 


S 1 M 1 0000026 A09 


2458 


SAU 102452 


5676 


SAUlcO045 orf 20p 


12674 


S1M1 0000026 A09 


2458 


SAU 102453 


5677 


SAUlcO045 orf 19p 


12669 


S1M10000026A10 


2459 


SAU 100970 


5365 


SAUlc0043 orf 197p 


12529 


S1M10000026A11 


2460 


SAU 102259 


5624 


SAUlc0032 orf 55p 


12245 


S1M10000026A11 


2460 


SAU 102260 


5625 


SAUlc0032 orf 56p 


12246 


S1M10000026A11 


2460 


SAU 102261 


5626 


SAUlc0032 orf 57p 


12247 


S1M10000026A11 


2460 


SAU3 00868 


5879 


#N/A 


#N/A 


S1M10000026B02 


2461 


SAU 101907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000026B03 


2462 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000026B05 


2463 


SAU 101546 


5475 


SAUlc0037 orf 133p 


12349 


S1M10000026B06 


2464 


SAU1 01570 


5482 


SAU 1 c0044_orfJ209p 


12584 


S1M10000026B07 


2465 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


S1M10000026B07 


2465 


SAU301275 


5892 


SAU3cl365„orf2p 


13103 


S1M10000026B10 


2466 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000026B11 


2467 


SAU101999 


5585 


SAUlc004O_orf_I01p 


12423 
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Clone name 


Clone 
SeqID 


FathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000026B12 


2468 


SAU 100970 


5365 


SAUlcO043 orf 197p 


12529 


S1M10000026C01 


2469 


SAU 100266 


5250 


SAUlc0032 orf 75p 


12256 


S1M10000026C06 


2470 


SAU101772 


5526 


SAUlc0037 orf 34p 


12351 


S1M10000026C07 


2471 


SAU101842 


5557 


SAUlc0042 orf 9p 


12510 


S1M10000026C08 


2472 


SAU100139 


5234 


SAUlc0032 orf 6p 


12255 


S1M10000026C11 


2473 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000026C12 


2474 


SAU101726 


5515 


SAUlc0016 orf 7p 


12134 


S1M10000026D04 


2475 


SAU 100658 


5303 


SAUlc0038 orf 59p 


12388 


S1M10000026D05 


2476 


SAU101491 


5464 


SAUlc0025 orf 20p 


12165 


S1M10000026D06 


2477 


SAU100139 


5234 


SAUlc0032_orf_6p 


12255 


S1M10000026D07 


2478 


SAU101815 


5552 


SAUlc0032 orf 33p 


12238 


S1M10000026D08 


2479 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000026D10 


2480 


SAU203296 


5863 


SAU2c0442 orf 18p 


12983 


S1M10000026D12 


2481 


SAU 1005 46 


5289 


SAUlc0032 orf 2p 


1 2235 


S1M10000026E01 


2482 


SAU101543 


5473 


SAUlc0037 orf 13 Op 


12346 


S1M10000026E07 


2483 


SAU102939 


5747 


#N/A 


#N/A 


S1M10000026E09 


2484 


SAU 102001 


5586 


SAUlc0040 orf 102p 


12424 


S1M10000026E09 


2484 


SAU 102002 


5587 


SAUlc0040 orf 103p 


12425 


S1M10000026E10 


2485 


SAU 10 1869 


5566 


SAUlc0036 orf 24p 


12321 


S1M10000026E1I 


2486 


SAU101791 


5532 


SAUlc0032 orf 12p 


12216 


S1M10000026E12 


2487 


SAU 100964 


5363 


SAUlc0044 orf 86p 


12641 


S1M10000026F01 


2488 


SAU101784 


5530 


SAUlc0037 orf 46p 


12355 


S1M10000026F03 


2489 


SAU 102200 


5611 


SAUlc0045 orf 168p 


12665 


S1M10000026F03 


2489 


SAU 102201 


5612 


SAUlc0045 orf 169p 


12666 


S1M10000026F04 


2490 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


S1M10000026F05 


2491 


SAU 100 139 


5234 


SAUlc0032 orf 6p 


12255 


S1M10000026F06 


2492 


SAU 1004 14 


5270 


SAUlc0022 orf 24p 


12148 


S1M10000026F07 


2493 


SAU 101 869 


5566 


SAUlc0036 orf 24p 


12321 


S1M10000026F08 


2494 


SAU 101756 


5524 


SAUlc0040 orf 82p 


12445 


S1M10000026F09 


2495 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000026F10 


2496 


SAU 101 869 


5566 


SAUlc0036__orf 24p 


12321 


S1M10000026F11 


2497 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000026F12 


2498 


SAU 1004 14 


5270 


SAUlc0022 orf 24p 


12148 


SIM10000026G01 


2499 


SAU101869 


5566 


SAUlc0036 orf 24p 


12321 


S1M10000026G03 


2500 


SAU1 00547 


5290 


SAUlc0032 orf 3p 


12240 


S1M10000026G04 


2501 


SAU100690 


5309 


#N/A 


#N/A 


S1M10000026G05 


2502 


SAU101756 


5524 


SAU1 c0040_orf_82p 


12445 


S1M1O0OO026GO6 


2503 


SAU101784 


5530 


SAUlc0037 orf 46p 


12355 


S1M10000026G07 


2504 


SAU 100886 


5349 


SAUlc0018 orf_J6p 


12139 


S1M10000026G09 


2505 


SAU 100542 


5288 


SAU lc0043_orf_2 1 Op 


12532 


S1M10000026G10 


2506 


SAU 1006 13 


5299 


SAUlcOOlS orf 14p 


12126 


S1M10000026G10 


2506 


SAU 1028 12 


5736 


SAUlc0015 orf 15p 


12127 


S1M10000026G12 


2507 


SAU101551 


5477 


SAUlc0043 orf 67p 


12550 


S1M10000026H01 


2508 


SAU 101652 


5503 


SAUlc0042_orf_123p 


12492 


S1M10000026H02 


2509 


SAU102355 


5651 


SAUlc0040_orf_40p 


12435 


S1M10O0O026HO3 


2510 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000026H04 


2511 


SAU201810 


5836 


SAU2c0308_orf_2p 


12769 


S1M10000026H04 


2511 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 
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Clone 
SeqID 
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Gene SeqID 
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Gene marked gene 
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Protein Seq 
ID 


S1M10000026H04 


2511 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000026H05 


2512 


SAU1 01907 


5574 


SAUlc0040 orf 79p 


12442 


S1M10000026H07 


2513 


SAU 101806 


5546 


SAUlc0032 orf 25p 


12230 


S1M10000026H07 


2513 


SAU101807 


5547 


SAUlcO032 orf 26p 


12231 


S1M10000026H09 


2514 


SAU202174 


5845 


SAU2c0412 orf 3p 


12895 


S1M10000026H09 


2514 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000026H10 


2515 


SAU 102479 


5683 


SAUlc0039_orf lOlp 


12405 


S1M10000027A04 


2516 


SAU 10 1756 


5524 


SAUlc0040 orf 82p 


12445 


S1M10000027A05 


2517 


SAU101805 


5545 


SAUlc0032 orf 24p 


12229 


S1M10000027A08 


2518 


SAU1 01772 


5526 


SAUlc0037 orf 34p 


12351 


S1M10000027A11 


2519 


SAU101551 


5477 


SAUlcO043 orf 67p 


12550 


S1M10000027B04 


2520 


SAU1 02939 


5747 


#N/A 


#N/A 


S1M10000027B06 


2521 


SAU 100275 


5252 


SAUlc0036 orf 15p 


12314 


S 1M1 0000027B07 


2522 


SAU 1001 58 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000027B08 


2523 


SAU101807 


5547 


SAUlc0032 orf 26p 


12231 


S1M10000027B09 


2524 


SAU1 02059 


5597 


SAUlc0034 orf 51 p 


12286 


S 1 Ml 0000027B 11 


2525 


SAU1 01265 


5407 


#N/A 


#N/A 


S1M10000027C02 


2526 


SAU101327 


5421 


SAUlc0044 orf 296p 


12612 


S1M10000027C04 


2527 


SAU201236 


5808 


SAU2c0409 orf lOp 


12891 


S1M10000027C05 


2528 


SAU102117 


5603 


SAUlc0027 orf 6p 


12181 


S 1 M 1 0000027C06 


2529 


SAU100114 


5228 


SAUlc0043 orf 225p 


12535 


S1M10000027C08 


2530 


SAU 10 1807 


5547 


SAUlc0032 orf 26p 


12231 


S1M10000027C09 


2531 


SAU101545 


5474 


SAUlc0037 orf 132p 


12348 


S 1M10000027D02 


2532 


SAU101652 


5503 


SAUlc0042 orf 123p 


12492 


S 1 Ml 0000027D02 


2532 


SAU101653 


5504 


SAUlc0042 orf 124p 


12493 


S1M10000027D03 


2533 


SAU 1003 00 


5253 


SAUlc0040 orf 90p 


12451 


S IM10000027D05 


2534 


SAU101554 


5478 


SAUlc0043 orf 70p 


12551 


S 1 Ml 0000027D06 


2535 


SAU202708 


5849 


SAU2c0385 orf lp 


12855 


S1M10000027D08 


2536 


SAU 1007 14 


5312 


SAUlc0044 orf 74p 


12635 


S1M10000027D09 


2537 


SAU203524 


5864 


SAU2c0435 orf lp 


12957 


S1M10000027D10 


2538 


SAU 1022 83 


5634 


SAUlc0006 orf lp 


12119 


S1M10000027D11 


2539 


SAU10 1996 


5584 


SAUlc0040 orf 99p 


12456 


S1M10000027E05 


2540 


SAU200916 


5797 


SAU2c0373 orf 4p 


12838 


S1M10000027E05 


2540 


SAU301620 


5899 


SAU3cl478 orf 2p 


13140 


S1M10000027E06 


2541 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000027E07 


2542 


SAU 100547 


5290 


SAUlc0032 orf 3p 


12240 


S1M10000027E08 


2543 


SAU201571 


5824 


SAU2c0447 orf 17p 


12997 


S1M10000027E09 


2544 


SAU 101807 


5547 


SAUlc0032 orf 26p 


12231 


SIM10Q00O27E11 


2545 


SAU101551 


5477 


SAUlc0O43 orf 67p 


12550 


S1M10000027F01 


2546 


SAU 103 03 8 


5757 


#N/A 


#N/A 


S1M10000027F02 


2547 


SAU1 01491 


5464 


SAUlc0025 orf 20p 


12165 


S1M10000027F05 


2548 


SAU 1008 82 


5347 


SAUlc0038 orf 35p 


12374 


S1M10000027F06 


2549 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000027F08 


2550 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000027F09 


2551 


SAU100858 


5341 


SAUlc0038_orf_86p 


12401 


S1M10000027G03 


2552 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000027G04 


2553 


SAU101777. 


5527 


SAUlc0037 orf 39p 


12352 


S1M10000027G05 


2554 


SAU 102526 


5692 


SAUlc0045_orf 299p 


12691 
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Clone name 


Clone 
SeqBO 


PathoSeq Locus 


Gene SegID 
(protein) 


Gencmarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M1OOOOO27G06 


2555 


SAU202708 


5849 


SAU2c0385_orf lp 


12855 


S1M1000O027G07 


2556 


SAU1 02265 


5629 


SAUlc0032 orf 61 p 


12251 


S1M10000027G09 


2557 


SAU1 01807 


5547 


SAUlc0032_orf 26p 


12231 


S1M10000027G11 


2558 


SAU 102533 


5695 


#N/A 


#N/A 


S1M10000027G11 


2558 


SAU102534 


5696 


#N/A 


#N/A ! 


S1M10000027H02 


2559 


SAU1 02059 


5597 


SAUlc0034_orf 51 p 


12286 


S1M10000027H04 


2560 


SAU1 01777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000027H05 


2561 


SAU1 02526 


5692 


SAUIc0045_orf 299p 


12691 


S1M10000027H06 


2562 


SAU1 00690 


5309 


#N/A 


#N/A 


S1M10000027H07 


2563 


SAU100542 


5288 


SAUlc0043_orf_210p 


12532 


SIM10000027H08 


2564 


SAU201571 


5824 


SAU2c0447_orf 17p 


12997 


S1M10000027H09 


2565 


SAU101382 


5437 


SAUlc0022 orf 19p 


12146 


S1M10000027H10 


2566 


SAUI00158 


5238 


SAU1 c0040_orf_80p 


12443 


S1M10000027H11 


2567 


SAU1 02533 


5695 


#N/A 


#N/A 


S1M10000027H11 


2567 


SAU 102534 


5696 


#N/A 


#N/A 


S1M10000028A02 


2568 


SAU101085 


5378 


SAUlc0034 orf 42p 


12284 


S1M10000028A02 


2568 


SAU 10 1086 


5379 


SAUlc0034 orf 43p 


12285 


SIM10000028A04 


2569 


SAU 10 1028 


5370 


SAUlc0043_prf7p 


12552 


S1M10000028A06 


2570 


SAU 100478 


5277 


SAUlc0044 orf 265p 


12605 


S1M10000028A06 


2570 


SAU 100996 


5366 


SAUlc0044 orf 266p 


12606 


SIM10000028A08 


2571 


SAU 1020 54 


5596 


SAUlc0039 orf 74p 


12417 


S1M10000028B01 


2572 


SAU 10 1085 


5378 


SAUlc0034_orf 42p 


12284 


S1M10000028B01 


2572 


SAU101086 


5379 


SAU1 c0034_orf_43p 


12285 


S1M10000028B02 


2573 


SAU 102059 


5597 


SAUlcO034 orf 51 p 


12286 


S1M10000028B02 


2573 


SAU301465 


5896 


SAU3cl429 orf 4p 


13121 


S1M1O00O028BO3 


2574 


SAU 100887 


5350 


SAUlcOOlS orf 15p 


12138 


S1M10000028B04 


2575 


SAU 102764 


5734 


SAUlc0044 orf_56p 


12625 


S1M10000028B05 


2576 


SAU101869 


5566 


SAU 1 c0036_orf_24p 


12321 


S1M10000028B06 


2577 


SAU201558 


5823 


SAU2c0434 orf 5p 


12954 


S1M10000028B08 


2578 


SAU100158 


5238 


SAUlc0040 orf 80p 


12443 


S1M10000028B09 


2579 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


S1M10000028C02 


2580 


SAU203296 


5863 


SAU2c0442 orf 18p 


12983 


S1M10000028C04 


2581 


SAU101381 


5436 


SAUlc0022 orf 18p 


12145 


S1M10000028C05 


2582 


SAU100313 


5259 


SAU 1 c0045_orf_ 1 53p 


12661 


S1M10000028C05 


2582 


SAU 1003 5 9 


5264 


SAUlc0032 orf_35p 


12239 


S1M10000028C05 


2582 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000028C06 


2583 


SAU1 03226 


5768 


SAU 1 c0045_orf__95p 


12713 


S1M10000028C08 


2584 


SAU1 01752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000028D03 


2585 


SAU301898 


5904 


SAU3cl079_orfJp 


13057 


S1M10000028D04 


2586 


SAU101381 


5436 


SAU 1 c0022_orfj 8p 


12145 


S1M10000028D06 


2587 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S1M10000028D07 


2588 


SAU101271 


5411 


SAUlc0037 orf_90p 


12366 


S1M10000028D08 


2589 


SAU 10085 8 


5341 


SAU1 c003 8_orf_86p 


12401 


S1M10000028D09 


2590 


SAU 100 158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000028E01 


2591 


SAU 100062 


5225 


SAUlc0035 orf 98p ■ 


12309 


S1M10000028E01 


2591 


SAU100231 


5245 


#N/A 


#N/A 


SIMJ0000028E03 


2592 


SAU 100770 


5324 


#N/A 


#N/A 


S1M10000028E08 


2593 


SAU101865 


5563 


SAUlc0036_orf_20p 


12318 
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Clone name 


Clone 
SeqTD 


PathoSeq Locus 


Gene SeqID . 
(protein) 


Gen em a r Iced gene 


full length 

ORF 
Protein Seq 
ID 


S I M 1 0000028F0 1 


2594 


SAU101085 


5378 


SAU 1 c0034_orf_42p 


12284 


S1M10000028F01 


2594 


SAU101086 


5379 


SAUlc0034_orf_43p 


12285 


S 1 M 1 0000028F03 


2595 


SAU1 00414 


5270 


SAU 1 c0022_orf 24p 


12148 


S1M10000028F04 


2596 


C A TT1 AA1 A1 

SAU100301 


5254 


SAUlc0040_orf_9lp 


12452 


S 1 M 1 0000028F04 


2596 


SAU 100302 


5255 


SAUlc0040 orf_92p 


12453 


SIM10000028F05 


2597 


SAU100301 


5254 


SAU l c0040_orf_9 1 p 


12452 


S 1 M 1 0000028F05 


2597 


C 1 A TT1 AAn 

SAU 100302 


5255 


SAU1 c004O_orf_92p 


12453 


S 1 Ml 0000028F06 


2598 


C* ATT1 AA.nA 

SAU 100432 


5271 


O ATTI-AfldA - C DO 

SAU 1 c0040_orf_88p 


12450 


S1M10000028F06 


2598 


SAU202756 


5852 


SAU2c0470_orf_l p 


13027 


S1M10000028F07 


2599 


SAU 101006 


5367 


SAU 1 c0028_orf_59p 


12190 


S1M10000028G01 


2600 


SAU 102554 


5699 


SAU 1 c0045_orf_209p 


12673 


S1M10000028G02 


2601 


SAU201236 


5808 


SAU2c0409_orf_l Op 


12891 


S 1 Ml 0000028G02 


2601 


SAU300338 


5871 


#N/A 


#N/A . 


S 1 Ml 00OOO28GO3 


2602 


SAU 10 1231 


5399 


SAU1 c0035_orf_6p 


12303 


S1M10000028G04 


2603 


SAU200916 


5797 


S AU2c03 73_orf4p 


12838 


S 1 Ml 0000028G04 


2603 


SAU301620 


5899 * . 


S AU3 c 1 478__orf_2p 


13140 


S1M10000028G05 


2604 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000028G06 


2605 


SAU101865 


5563 


SAU 1 c003 6_orf_20p 


12318 


S1M10000028G08 


2606 


SAU101341 


5424 


SAU 1 c0044_orf_38p 


12618 ' 


S1M10000028G08 


2606 


SAU301275 


5892 


SAU3c 1 3 65_orf_2p 


13103 


S 1 Ml 0000028H03 


2607 


SAU101815 


5552 


SAU I c003 2_orf^3 3 p 


12238 


S1M10000028H04 


2608 


SAU 103038 


5757 


#N/A 


#N/A 


S1M10000028H05 


2609 


SAU 101 869 


5566 


SAU 1 c003 6_orf_24p 


12321 


S1M10000029A02 


2610 


SAU 100887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


S 1 M 1 0000029 A04 


261 1 


SAU 100489 


5278 


SAU 1 c0044_orf_l 3 3p 


12566 


S 1 Ml 0000029A04 


2611 


SAU 100557 


5291 


SAU 1 c0044_orf_l 3 2p 


12565 


S1M1 0000029 A09 


2612 


SAU1 01495 


5467 


SAU 1 c003 7_orf_65p 


12360 


S1M10000029A10 


2613 


SAU 1004 14 


5270 


SAU I c0022_orf_24p 


12148 


S1M10000029A11 


2614 


SAU1 01 868 


5565 


SAU 1 c003 6_orf_23 p 


12320 


S1M10000029A12 


2615 


SAU 100865 


5343 


SAU1 c0044_orf_99p 


12648 


S 1 Ml 0000029B02 


2616 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S 1M1 0000029B03 


2617 


SAU201225 


5807 


S AU2c04 1 2_orf_5p 


12896 


S 1 M 1 0000029B04 


2618 


SAU201621 


5828 


SAU2c0437_orf_4p 


12966 


S1M10000029B05 


2619 


SAU100355 


5263 


SAU 1 c0023_orf_6p 


12155 


S 1M10000029B06 


2620 


SAU201571 


5824 


S AU2c0447_orf_l 7p 


12997 


S 1 M 1 0000029B08 


2621 


SAU1 01360 


5431 


SAU 1 c0044_orf_ 1 09p 


12555 


S1M10000029B10 


2622 


SAU101891 


5571 


SAUlc0034_orf_30p 


12281 


S1M10000029C02 


■ 2623 


SAU1 01271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S1M10000029C03 


2624 


SAU 100690 


5309 


#N/A 


#N/A 


S 1 M 1 0000029C05 


2625 


SAU200928 


5798 


SAU2c0365_orf_5p 


128Z5 


S1M10000029C07 


2626 


SAU 102222 


5613 


SAU 1 c0043_orf_l 2p 


12511 


S1M10000029C09 


2627 


SAU101495 


5467 


S AU1 c0037_orf_65p 


12360 


SIM10000029C10 


2628 


SAU101995 


5583 


SAU 1 c0040_orf_98p 


12455 


biMJ WuUU^yL. 1 J. 


2629 


PATH ft(\QKQ 


5342 


oAU i cuuJo_orr__o /p 


12402 


S1M10000029D02 


2630 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 


S1M10000029D05 


2631 


SAU1 00887 


5350 


SAUlc0018_orf_15p 


12138 


SLM10000029D09 


2632 


SAU101495 


5467 


SAUlc0037_orf_65p 


12360 


S1M10000029DIO 


2633 


SAU101891 


5571 


SAUlc0034__orf_30p 


12281 
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Clone name 


Clone 
ScqlD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 
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ORF 
Protein Seq 
ID 


SIM1000UQ29D12 


2634 


SAU 100056 


5223 


SAU I c0044_orf_ 1 76p 


12577 


S1M1OOOO029EO2 


2635 


SAU1 01400 


5444 


SAU 1 c003 6_orf_3 5p 


12326 


S1M10000029E05 


2636 


SAU 100522 


5284 


SAU lc0044_orf_249p 


12599 


S1M10000029E1O 


2637 


SAU101271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S1M10000029E11 


2638 


SAU 101271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S1M10000029F01 


2639 


SAU101803 


5543 


SAU 1 c0032_orf_23p 


12228 


S1M10000029F01 


2639 


SAU101804 


5544 


#N/A 


#N/A 


S1M10000029F02 


2640 


SAU1 01271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S1M10000Q29F02 


2640 


SAU1 01286 


5413 


SAUlc0034_orf_67p 


12292 


S1M10000029F04 


2641 


SAU1 02639 


5724 


#N/A 


#N/A 


S1M10000029F09 


2642 


SAU1 00793 


5329 


SAUlc0028_orf_52p 


12188 


S1M1OOOO029FO9 


2642 


SAU301433 


5895 


SAU3 c 1 420_orf_2p 


13118 


S1M10000029F10 


2643 


SAU 102621 


5719 


SAU 1 c004 l_orf_63p 


12480 


S1M10000029F11 


2644 


SAU1 02883 


5741 


SAU 1 c0045_orf_38p 


12702 


SIM10000029F12 


2645 


SAU 102603 


5709 


SAU 1 c004 l_orf_48p 


12469 


S1M10000029F12 


2645 


SAU1 02609 


5713 


SAU 1 c004 l_orf_52p 


12473 


S1M10000029G01 


2646 


SAU 10 1752 


5522 


SAU 1 c0040_orf_85p 


12447 


S 1 Ml 0000029G02 


2647 


SAU101622 


5496 


SAU 1 c0040_orf_27p 


12430 


S1M10000029G03 


2648 


SAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


S1M10000029G05 


2649 


SAU101156 


5386 


S AU 1 c003 6_orf_l 2p 


12311 


S 1 M 1 0000029G07 


2650 


SAU1 01622 


5496 


SAUlc0040_orf_27p 


12430 


S1M10000029G08 


2651 


SAU101365 


5432 


SAUlc0044_orf_l 12p 


12556 


S1M10000029G12 


2652 


SAU 10 1270 


5410 


SAUlcO037_orf_89p 


12365 


S1M10000029H01 


2653 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M10000029H05 


2654 


SAU 1026 13 


5715 


SAU 1 c004 1 _orf_5 5p 


12475 


S 1 Ml 0000029H06 


2655 


SAU200928 


5798 


S AU2c03 65_orf_5p 


12815 


S 1 Ml 0000029H08 


2656 


SAU101271 


5411 


SAU 1 c0037_orf_90p 


12366 


S 1 Ml 0000029H09 


2657 


SAU101365 


5432 


SAUlc0044_orf_l 12p 


12556 


S1M10000029H10 


2658 


SAU 10 1271 


5411 


SAUlc0037_orf_90p 


12366 


S 1 M 1 000003 0 A02 


2659 


SAU101543 


5473 


SAU 1 c0037_orf_13 Op 


12346 


SIM10000030A05 


2660 


SAU1 01491 


5464 


SAUlc0025_orf_20p 


12165 


S 1 M 1 000003 0 A09 


2661 


SAU 101242 


5404 


S AU lc0044_orf_l 8p 


12578 


S1M10000030A10 


2662 


C A THAI VMV* 

SAU101092 


5381 


SAU 1 c0028_orf_9p 


12192 


S1M10000030A10 


2662 


SAU202882 ! 


5855 


SAU2c03 8 l_orf_3p 


12848 


S1M10D00030A1 1 


2663 


SAU 1004 14 


5270 


SAU 1 c0022__orf_24p 


12148 


a 1 M 1 GU0003 UB02 


2664 


SAU101573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


S1M10000030B05 


2665 


SAU 100275 


5252 


SAU 1 c003 6_orf_l 5p 


12314 


S 1 M 1 000003 0B07 


2666 


SAUJ 01 1 80 


5389 


SAU 1 c0045_orf_l 26p 


12656 


S1M10000030B09 


2667 


SAU301898 


5904 


S AU3 c 1 079_prf_l p 


13057 


S1M10000030C02 


2668 


SAU 1025 31 


5694 


SAU 1 c0045_orf_l 86p 


12667 


S1M10000030C03 


2669 


SAU 102629 


5720 


SAU 1 c004 l_orf_7 1 p 


12481 


S 1 M 1 000003 0C04 


2670 


n ATT1 A1 r\r\rv 

SAU101999 


5585 


SAU 1 c0040_orf_l 0 1 p 


12423 


S1M1 000003 0C05 


2671 


SAU101999 


5585 


SAU 1 c0040_orf_l 0 1 p 


12423 


o 1 M 1 UUUUtoU^US 


2672 


CATT1AT 1 7^ 
oAU 1U1 1 IJ 


5388 


oAU icuuj i_on_ip 


12213 


S1M10000030C09 


2673 


SAU 10 1752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000030C10 


2674 


SAU301592 


5898 


SAU3cl467_orf_2p 


13137 


S1M10000030C12 


2675 


SAU 100961 


5360 


SAUlc0044_orf_83p 


12638 


S1M10000030C12 


2675 


SAU 100962 


5361 


SAUlc0044_orf_84p 


12639 
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S1M100Q0030D01 


2676 


SAU 101495 




5467 


SAU 1 c003 7_orfjS5p 


12360 


S1M10000030D02 


2677 


SAU101573 


5485 


SAU 1 c0044_orf2 1 2p 


12587 


S1M10000030D03 


2678 


SAU1 00731 


5313 


SAU lc0044_orf_252p 


12601 


S1M10000030D05 


2679 


SAU 102222 


5613 


SAU 1 c0043_orfM2p 


12511 


S 1 M 1 000003 0D06 


2680 


SAU1 02392 


5658 


SAU 1 c003 3_orf_40p 


12270 


S 1 Ml 0000030D06 


2680 


SAU201541 


5822 


SAU2c043 l_orf_I4p 


12942 


S1M10000030D07 


2681 


SAUl 02392 


5658 


n ATT1 A/\*"> 1 C A i~\ 

SAU 1 c003 3_prt_40p 


12270 


SIM10000030D07 


2681 


pat j^rt t £ A 1 

SAU201541 


5822 


SAU2c043 l_orfJ4p 


12942 


S1M10000030D09 


2682 


SAUl 0127 1 


5411 


SAU l c003 7_orf_90p 


12366 


S1M10000030D1O 


2683 


SAU 1003 13 


5259 


SAU 1 c0045_orr_l 53p 


12661 


S1M10000030D10 


2683 


SAU 1003 59 


5264 


SAU 1 c003 2_orf_35p 


12239 


S1M10000030DH 


2684 


SAUl 004 14 


5270 


SAU 1 c0022_prf_24p 


12148 


S1M10000030E02 


2685 


SAUl 00731 


5313 


SAU 1 c0044_orf_252p 


12601 


S1M10000030E06 


2686 


SAUl 02909 


5743 


SAU 1 c003 6_orf_l 6p 


12315 


S1M10000030E07 


2687 


SAU 102939 


5747 


#N/A 


#N/A 


S1M10000030EH 


2688 


SAUl 01 790 


5531 


SAU lc0032_orf_l 1 p 


12215 


S1M10000030E12 


2689 


SAUl 00300 


5253 


SAU 1 c0040_orf_90p 


12451 


SIM10000030F01 


2690 


SAU 100731 


5313 


SAU 1 c0044_orfJ252p 


12601 


SI Ml 000003 0F07 


2691 


SAUl 02939 


5747 


#N/A 


#N/A 


S1M10000030F08 


2692 


SAUl 01 800 


5540 


SAU 1 c003 2_orf_J20p 


12225 


SIMl 000003 0F08 


2692 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000D30F09 


2693 


SAU 10 1266 


5408 


SAU 1 c0042_orf_ 1 1 7p 


12490 


S1M10000030F10 


2694 


SAU 102453 


5677 


SAU 1 c0045_orf_l 9p 


12669 


S1M10000030G03 


2695 


SAU 10 1752 


5522 


SAU 1 c0040_orf_85p 


12447 


S I Ml 0000030G05 


2696 


SAU 102246 


5619 


SAU 1 c0043_orf__3 Op 


12542 


S1M10000030G05 


2696 


SAU 102247 


5620 


SAU 1 c0043_orf_3 1 p 


12543 


SIMl 000003 0G07 


2697 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


S1M10000030G08 


2698 


SAU 100546 


5289 


SAU 1 c0032_orf__2p 


12235 


S1M10000030G09 


2699 


SAUl 01752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000030G10 


2700 


SAU 102453 


5677 


SAU 1 c0045_orf_l 9p 


12669 


S1M10000030G1 1 


2701 


SAUl 01 529 


5471 


SAU 1 c0043_orf_3 9p 


12544 


S1M10000030G12 


2702 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000030H01 


2703 


SAU200928 


5798 


S AU2c03 65_orf_5p 


12815 


S l Ml 0000030H02 


2704 


SAU200392 


5780 


SAU2c0298_orf_3p 


12755 


S 1M10000030H03 


2705 


SAU 102 162 


5609 


SAU 1 c004 l_orf_27p 


12462 


SIMl 0000030H05 


2706 


SAU 1023 80 


5654 


SAU 1 c003 3_orfJ29p 


12265 


S1M10000030H07 


2707 


SAU 100 123 


5230 


SAU 1 c0043_orf_l 89p 


12526 


S1M10000030H07 


2707 


SAU 10200 1 


5586 


SAU 1 c0040_orf_1 02p 


12424 


SIMl 0000030H07 


2707 


SAU 103 159 


5762 


SAU 1 c0045__orf_204p 


12670 


S1M10000030H07 


2707 


SAU201827 


5837 


S AU2c0449_orf_2 1 p 


13002 


S l M 1 000003 0H09 


2708 


SAUl 00964 


5363 


SAUl c0044_orf_86p 


12641 


S1M10000031A03 


2709 


SAU 100546 


5289 


SAU 1 c0032_orf_2p 


12235 


S1M10000031A08 


2710 


SAU101641 


5501 


SAUl c0029_orf_12p 


12193 


blMlUUUOOJlAlU 


271 1 


bAU 


DOiiS 


bAU 1 CUU4 J_orr__^op 




S1M10000031B01 


2712 


SAU101791 


5532 


SAUlc0032_orf_12p 


12216 


SI Ml 000003 1B02 


2713 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


SIMl 000003 1B04 


2714 


SAU200928 


579S 


SAU2c0365_orf_5p 


12815 


S1M10000031B11 


2715 


SAUl 01262 


5406 


SAUlc0042_orf_113p 


12488 
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S1M10000031B12 


2716 


SAU101360 


5431 


SAUlc0044 _orf _1 09p 


lorrr 

12555 


S 1 Ml 000003 1 C04 


2717 


SAU 100062 


5225 


SAU 1 c0035_orf_98p 


12309 


S 1 Ml 000003 1C04 


2717 


SAU1 00231 


5245 


#N/A 


#N/A 


S 1 Ml 000003 1C07 


2718 


SAU 102059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M10000031C09 


2719 


SAU102117 


5603 


SAU 1 c0027_orf_6p 


12181 


S 1 Ml 0000031 CI 1 


2720 


SAU 10293 5 


5745 


#N/A 


#N/A 


S1M10000031D06 


2721 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S 1 M 1 000003 1 D07 


2722 


SAU 1 01 543 


5473 


O ATT1 _aai ~i — j? nn 

SAU 1 c003 7_orf_l 3 Op 


12346 


S 1 Ml 000003 1D08 


2723 


SAU101891 


5571 


SAU 1 c0034_orf_3 Op 


12281 I 


S 1M1000003 1D09 


2724 


SAU 102453 


5677 


S AU 1 c0045_orf_l 9p 


12669 


S 1M1 000003 1E02 


2725 


SAU101350 


5429 


SAU 1 c0042_orf_l 09p 


12487 


S 1 Ml 000003 1 E03 


2726 


SAU 101 267 


5409 


SAU 1 c003 7_orf_86p 


12364 


S1M1 000003 1E03 


2726 


SAU300719 


5876 


SAU3 c 1 1 08__or f_3p 


13059 


S 1 Ml 000003 1E04 


2727 


SAU 10 1752 


5522 


SAU lc0040_orf_85p 


12447 


S1M10000031E07 


2728 


SAU 102449 


5674 


SAU 1 c0045_orf_22p 


12677 


S 1M1 000003 1E08 


2729 


SAU 1001 58 


5238 


SAU 1 c0040_orf_80p 


12443 


S1M1 000003 1E10 


2730 


SAU 102433 


5668 


SAU1 c0045_orf_37p 


12701 


S1M1 000003 1E12 


2731 


SAU101400 


5444 


SAU 1 c0036_orf_3 5p 


12326 


S1M10000031F02 


2732 


SAU101800 


5540 


SAU 1 c003 2_orfj20p 


12225 


SI Ml 000003 1F02 


2732 


SAU 10 1801 


5541 


#N/A 


#N/A 


S 1 Ml 000003 1F03 


2733 


SAU 101 791 


5532 


SAU1 c0032_orf_12p 


12216 


S1M1 000003 1F04 


2734 


SAU1 01571 


5483 


SAU 1 c0044 orf_2 1 Op 


12585 


S 1M1 000003 1F04 


2734 


SAU 101 572 


5484 


SAU 1 c0044_orf_2 1 1 p 


12586 


S1M10000031F05 


2735 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M1000003 1F08 


2736 


SAU101869 


5566 


SAU 1 c003 6_orfJ24p 


12321 


S1M10000031F10 


2737 


SAU 102593 


5704 


SAU 1 c004 l_orf_39p 


12463 


S1M10000031F1 1 


2738 


SAU 102469 


5679 


SAU 1 c0026_prf_25p 


12172 


S1M10000031F12 


2739 


SAU 102593 


5704 


SAU1 c004 l_orf_39p 


12463 


S1M10000031G02 


2740 


SAU1 01797 


5537 


SAU 1 c003 2_orJM 7p 


12221 


S1M1 000003 1G03 


2741 


SAU 101 679 


5509 


SAU 1 c0044_orf_222p 


12593 


S1M10000031G04 


2742 


SAU 103 198 


5766 


#N/A 


#N/A 


S1M10000031G06 


2743 


SAU 101907 


5574 


SAUlc0040_prf_79p 


12442 


S1M10000031G09 


2744 


SAU201571 


5824 


S AU2c0447_orf_ 1 7p 


12997 


S1M10000031G10 


2745 


SAU 100077 


5226 


SAU 1 c0043_orf_l 78p 


12520 


S1M10000031G11 


2746 


SAU100118 


5229 


SAU 1 cOO 1 5_orf_l 3 p 


12125 


S1M10000031H01 


2747 


SAU 103 144 


5761 


SAU 1 c0045 orf_ 1 5p 


12663 


S1M1 000003 1H02 


2748 


SAU1 00886 


5349 


SAU 1 cOO 1 8_orf_l 6p 


12139 


S 1 M 1 000003 1 H06 


2749 


SAU 1 00690 


5309 


#N/A 


#N/A 


S1M10000031H09 


2750 


SAU201743 


5831 


#N/A 


#N/A 


S1M10000031H11 


2751 


SAU 100077 


5226 


SAU 1 c0043_orf_l 78p 


12520 


S1M10000032A03 


2752 


SAU202039 


5843 


SAU2c0452_orf20p 


13009 


S1M10000032A05 


2753 


SAU 100275 


5252 


SAU1 c0036_orf_l 5p 


12314 


S1M10000032A06 


2754 


SAU 1006 10 


5298 


SAU 1 c0034_orf_7 1 p 


12294 


c i iv a a r\r\r\(\r\i'} a tYi 
olMlUUUuUizAU / 


2755 


path nirk<o 


5597 


SAU 1 cUU34_ori_5 lp 


12286 


S1M10000032A08 


2756 


SAU102142 


5606 


SAUlc0041_orf_13p 


12457 


S1M10000032A08 


2756 


SAU102143 


5607 


SAUlc0041_orf_14p 


12458 


S1M10000032A10 


2757 


SAU101777 


5527 


SAUlc0037_orf_39p 


12352 


S1M10000032B01 


2758 


SAU301898 


5904 


SAU3cl079_orf_lp 


13057 
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S1M10000032B05 


2759 


SAU 102607 


5712 


SAU 1 c004 l_orf_5 1 p 


12472 


S1M10000032B05 


2759 


SAU 102944 


5749 


SAU 1 c004 l_orf_47p 


12468 


S1M10000032B07 


2760 


SAU 100 157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


S1M1 000003 2B08 


2761 


SAU 100 175 


5240 


SAU1 c0044_orf_204p 


12582 I 


S1M10000032B11 


2762 


SAU 100944 


5357 


SAU 1 c0042_orf„5p 


12505 


SIM10000032BI2 


2763 


SAUI02117 


5603 


SAUlc0027_orf_6p 


12181 


SI Ml 000003 2C01 


2764 


SAU101907 


5574 


SAU1 c0040__orf_79p 


12442 


S1M10000032C03 


2765 


SAU 102241 


5617 


SAUlc0043_orf_25p 


12539 


S1M10000032C04 


2766 


SAU1 02241 


5617 


SAU1 c0043_orf_25p 


12539 


S1M10000032C05 


2767 


SAU101632 


5499 


SAU1 c0039_orf_3p 


12407 


S1M10000032C09 


2768 


SAU1 01907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000032C10 


2769 


SAU201615 


5826 


SAU2c0440_orf_l Op 


12972 


S1M10000032C11 


2770 


SAU1 02863 


5737 


#N/A 


#N/A 


S1M10000032C12 


2771 


SAU 102863 


5737 


#N/A 


#N/A 


S1M10000032D03 


2772 


SAU100613 


5299 


S AU1 cOO 1 5_orf_l 4p 


12126 


S1M10000032D06 


2773 


SAU101652 


5503 


SAU1 c0042_orf_123p 


12492 


S1M10000032D07 


2774 


SAU200468 


5781 


SAU2c0429_orf_l 9p 


12937 


SI Ml 000003 2D09 


2775 


SAU100128 


5231 


#N/A 


#N/A 


S1M10000032D09 


2775 


SAU 101 549 


5476 


SAU1 c0043_orf_64p 


12549 


S1M10000032D09 


2775 


SAU101576 


5488 


S AU 1 c0044_orf_l 05p 


12554 


S1M10000032D11 


2776 


SAU 100 128 


5231 


#N/A 


#N/A 


S1M10000032D11 


2776 


SAU101549 


5476 


SAU1 c0043_orf_64p 


12549 


S1M10000032D11 


2776 


SAU101576 


5488 


SAU 1 c0044_orf_l 05p 


12554 


S1M10000032E02 


2777 


SAU101784 


5530 


SAU 1 c0037_orf_46p 


12355 


S1M10000032E03 


2778 


SAU101791 


5532 


SAU 1 c0032_orf_l 2p 


12216 


SIM10000032E04 


2779 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000032E06 


2780 


SAU1 01543 


5473 


SAU 1 c0037_orf_l 30p 


12346 


S1M10000032E08 


2781 


SAU 102281 


5633 


SAU1 c0038_orf_4p 


12384 


S1M10000032E09 


2782 


SAU 1005 21 


5283 


SAU 1 c0044_orf_250p 


12600 


S1M10000032E10 


2783 


SAU101868 


5565 


SAU 1 c003 6_orf_23p 


12320 


S1M10000032E11 


2784 


SAU 101 592 


5490 


SAU 1 c003 9_orf_3 7p 


12406 


S1M10000032E12 


2785 


SAU1 01999 


5585 


SAU 1 c0040_orf_l 0 lp 


12423 


S1M10000032F01 


2786 


SAU 102001 


5586 


SAU1 c0040_orf_l 02p 


12424 


S1M10000032F01 


2786 


SAU 102002 


5587 


SAU 1 c0040_orf_l 03 p 


12425 


S 1 M10000032F04 


2787 


SAU101271 


5411 


SAU I c003 7_orf_90p 


12366 


SIM10000032F05 


2788 


SAU101339 


5422 


SAU 1 cO 03 8_orf_8 1 p 


12399 


S1M10000032F10 


2789 


SAU 1025 85 


5703 


SAU 1 c0044_orfJ289p 


12611 


S1M10000032F10 


2789 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000032F11 


2790 


SAU101189 


5392 


SAU 1 c0033_orf_25p 


12264 


S1M10000032F12 


2791 


SAU 100964 


5363 


SAUlc0044_orf_86p 


12641 


S1M10000032G02 


2792 


SAU 1 007 10 


5311 


SAU1 c0043_orf_54p 


12546 


S1M10000032G02 


2792 


SAU200628 


5788 


SAU2c0334 orf_4p 


12790 


S1M10000032G03 


2793 


SAU 1008 13 


5334 


SAU1 c003 6_oif_29p 


12322 


blM10U0U032(jtU4 


2794 


5>AUiOiy04 


5573 


SAU 1 cOU44_orr_36p 


12617 


S1M10000032G06 


2795 


SAU101509 


5469 


SAUlc0039_orf_81p 


12418 


S1M10000032G08 


2796 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000032G10 


2797 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000032G12 


2798 


SAU101084 


5377 


SAUlc0034_orf_41p 


12283 
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S1M10000032H01 


2799 


SAU1 01445 


5452 


SAU 1 c003 8_orf_47p 


12382 


S1M10000032H01 


2799 


SAU101446 


5453 


SAU 1 c003 8_orf48p 


12383 


S1M10000032H04 


2800 


SAU101868 


5565 


SAU 1 c003 6_orf_23p 


12320 


S1M10000032HO7 


2801 


SAU101797 


5537 


SAU 1 c0032_prf_l 7p 


12221 


SI Ml 000003 2H07 


2801 


SAU101798 


5538 


SAU 1 c003 2__orf_l 8p 


12222 


S 1M10000032H09 


2802 


SAU10I907 


5574 


SAUlc0040_orf_79p 


12442 


S1M100Q0032H11 


2803 


OAT TO f\r*k 1 r-r A 

SAU202174 


~S'6 A S 

5845 


SAU2c041 2_orf_3p 


12895 


SIM10000032H11 


2803 


SAU301 148 


5888 


#N/A 


#N/A 


S1M1 0000033 A02 


2804 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000033A02 


2804 


SAU301080 


5885 


SAU3cl 287_orf_lp 


13083 


S1M10000033A07 


2805 


SAU200949 


5800 


SAU2c0380_orf_l lp 


12846 


S1M1 0000033 AOS 


2806 


SAU101231 


5399 


SAU1 c003 5_orf_6p 


12303 


SIM10000033A10 


2807 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000033B02 


2808 


SAU101808 


5548 


SAU1 c0032_orf_27p 


12232 


SIM10000033B07 


2809 


SAU 102044 


5593 


SAU 1 c0039_orf_65p 


12414 


S1M10000033B08 


2810 


SAU101868 


5565 


SAU 1 c0036_orf_23p 


12320 


S1M10000033B1I 


2811 


SAU100793 


5329 


S AU1 c0028_orf_52p 


12188 


S1M10000033B11 


2811 


SAU301433 


5895 


SAU3 c 1 420_orf_2p 


13118 


S1M10000033B12 


2812 


SAU101104 


5382 


SAU 1 c0029_orf_20p 


12195 


SIM10000033B12 


2812 


SAU103010 


5753 


S AU1 c0029_orf_l 9p 


12194 


S1M10000033C04 


2813 


SAU 102933 


5744 


SAUlc0039_orf_62p 


12412 


S1M10000033D02 


2814 


SAU 10233 3 


5644 


SAU 1 c0045_orf_143p 


12657 


S1M10000033D03 


2815 


SAU 101 752 


5522 


SAU 1 c0040_orf_85 p 


12447 


S1M10000033D04 


2816 


SAU 100745 


5319 


SAU 1 c0044_orf_233p 


12596 


S1M10000033D05 


2817 


SAU 100301 


5254 


SAU 1 c0040_orf_91 p 


12452 


S1M10000033D06 


2818 


SAU102113 


5601 


SAU 1 c0027_orf_2p 


12178 


S1M10000033D10 


2819 


SAU 1008 13 


5334 


SAU 1 c0036_orf_29p 


12322 


S1M10000033D12 


2820 


SAU 101 360 


5431 


SAU1 c0044_orf_l 09p 


12555 


S1M10000033E04 


2821 


SAU 1023 18 


5643 


SAU 1 c0045_orf_60p 


12707 


S1M10000033E10 


2822 


SAU 100 162 


5239 


SAU 1 c0044_orf_206p 


12583 


S1M10000033E12 


2823 


SAU 100770 


5324 


#N/A 


#N/A 


S1M10000033F02 


2824 


SAU 101724 


5514 


SAU 1 cOO 1 6_orf_9p 


12136 


S1M10000033F03 


2825 


SAU101784 


5530 


SAU 1 c003 7_orf46p 


12355 


S1M10000033F06 


2826 


SAU 102449 


5674 


SAU 1 c0045_orf_22p 


12677 


S1M10000033F07 


2827 


SAU 102044 


5593 


SAU 1 c003 9_orf_65p 


12414 


S1M10000033F09 


2828 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M1O000033F11 


2829 


SAU 100689 


5308 


SAU 1 c003 6_orf_2p 


12323 


S1M10000033G05 


2830 


SAU 101904 


5573 


SAU 1 c0044_orf_36p 


12617 


SIM10000033G07 


2831 


SAU 101 824 


5554 


SAU1 c0038_orf_26p 


12371 


S1M10000033G09 


2832 


SAU 1023 80 


5654 


SAU 1 c003 3_orf_29p 


12265 


S1M10000033G10 


2833 


SAU 100793 


5329 


SAUlc0028_orf_52p 


12188 


S1M10000033G10 


2833 


SAU301433 


5895 


S AU3 c 1 420_orf_2p 


13118 


S1M10000033G11 


2834 


SAU 101 968 


5581 


SAU 1 c0028_orf_43 p 


12187 


b 1 M 1 UUUUU 3 d \J 1 Z 


2835 


oath nm nn 


5253 


SAU Ic0040_ori_90p 


12451 


S1M10000033H01 


2836 


SAU301465 


5896 


SAU3cl429_orf_4p 


13121 


S1M10000033H02 


2837 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000033H03 


2838 


SAU101833 


5555 


SAUlc0038_orf_34p 


12373 


S1M10000033H07 


2839 


SAU1 01996 


5584 


SAUlc0040_orf_99p 


12456 
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Clone name 


Clone 
SeqlD 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1MI0000033H08 


2840 


SAU101175 


5388 


SAU1 c003 l_orf_lp 


12213 


S 1 M 1 0000033H09 


2841 


SAU100710 


53ll 


SAU1 c0043_orf_54p 


12546 


S1M10000033H10 


2842 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000033H11 


*-»f> A -"> 

2843 


SAU 102453 


5677 


SAU 1 c0045_orfll 9p 


12669 


S1M10000034A02 


2844 


SAU101197 


5393 


SAU 1 c003 5_orf_60p 


12300 


S1M1O000034AO3 


2845 


SAU 102939 


5747 


#N/A 


#N/A 


S 1 Ml 0000034A04 


2846 


SAU 102578 


570 1 


SAU 1 c003 9_orf_6 1 p 


12411 


S1M10000034A05 


2847 


SAU 101242 


5404 


SAU 1 c0044_orf_l 8p 


12578 


S1M10000034A08 


2848 


SAU 101020 


5368 


SAU lc0045_orf_86p 


12710 


S1M10000034A09 


2849 


SAU 100773 


5326 


SAU 1 c003 8_orf_3 9p 


12377 


S1M10000034A11 


2850 


SAU 1023 89 


5656 


SAU 1 c003 3_orf_3 6p 


12268 


S1M10000034A12 


2851 


SAU101632 


5499 


SAU 1 c003 9__orf_3p 


12407 


S1M10000034B03 


2852 


SAU101907 


5574 


SAU1 c0040_orf_79p 


12442 


S 1 Ml 000003 4B05 


2853 


SAU1 01630 


5498 


SAUlc0039_orf4p 


12410 


S1M10000034B06 


2854 


SAU 102607 


5712 


SAU 1 c004 l_orf!5 1 p 


12472 


S1M10000034B06 


2854 


SAU 102944 


5749 


SAU1 c0041_orf_47p 


12468 


S 1 Ml 000003 4B07 


2855 


SAU1 00077 


5226 


SAUlc0043_orf_178p 


12520 


S 1 Ml 000003 4B08 


2856 


SAU101341 


5424 


SAUlc0044_orf_38p 


12618 


SI Ml 000003 4B09 


2857 


SAU1 01909 


5575 


SAU 1 c0040_orf_77p 


12441 


S 1 Ml 0000034B 10 


2858 


SAU101882 


5569 


SAUlc0025_orf_15p 


12163 


S1M10000034B12 


2859 


SAU200593 


5786 


S AU2c0327_orf_l p 


12784 


S1M10000034C02 


2860 


SAU100557 


5291 


SAU 1 c0044_orf_l 3 2p 


12565 


SI Ml 000003 4C06 


2861 


SAU200157 


5776 


#N/A 


#N/A 


S1M1 000003 4C07 


2862 


SAU101343 


5425 


SAUlc0044_orf_40p 


12619 


S1M10000034C09 


2863 


SAU 102281 


5633 


SAU 1 c003 8_orf_4p 


12384 


S1M10000034C12 


2864 


SAU1 00859 


5342 


SAU 1 c003 8_orf_87p 


12402 


S1M10000034D01 


2865 


SAU1 00414 


5270 


SAU 1 c0022_orf24p 


12148 


S1M10000034D05 


2866 


SAU101907 


5574 


SAU 1 c0040„orf_79p 


12442 


S1M10000034D06 


2867 


SAU200157 


5776 


#N/A 


#N/A 


S1M10000034D07 


2868 


SAU 100745 


5319 


SAU lc0044_orf_233p 


12596 


S1M1 000003 4D08 


2869 


SAU 102284 


5635 


SAUlc0038_orf_5p 


12389 


S1M10000034D08 


2869 


SAU201469 


5816 


SAU2c043 8_orf_6p 


12967 


S1M10000034D10 


2870 


SAU 102474 


5681 


SAU 1 c0026_orf_3 1 p 


12174 


S1M10000034D11 


2871 


SAU101881 


5568 


SAU 1 c0025_orfj 4p 


12162 


S1M10000034D12 


2872 


SAU101632 


5499 


SAU 1 c0039_orf_3p 


12407 


S1M10000034E01 


2873 


SAU 102433 


5668 


SAU 1 c0045_orf_3 7p 


12701 


S1M10000034E02 


2874 


SAU 100557 


5291 


SAU 1 c0044_orf_ 1 3 2p 


12565 


S 1 M 1 000003 4E04 


2875 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


S1M10000034E05 


2876 


SAU 10073 8 


5317 


SAUlc0044_prf_52p 


12624 


S1M10000034E06 


2877 


SAU 1003 47 


5262 


SAU 1 c003 6_orf_5 6p 


12334 


S1M10000034E06 


2877 


SAU 100443 


5274 


SAU 1 c0036_orf_55p 


12333 


SIM10000034E07 


2878 


SAU 1006 17 


5300 


SAU1 c0035_orf_l 02p 


12295 


S1MI0000034E 10 


2879 


SAU 102401 


5661 


SAUlc0030_orf_4p 


12209 


SlM10U00U341il 1 


2880 


c a tti r\ 1 001 

SAU101881 


5568 


SAU 1 c002 5_orf_l 4p 


12162 


S1M10000034E12 


2881 


SAU200960 


5801 


SAU2c0377_orf_5p 


12843 


S1M10000034F01 


2882 


SAU202731 


5850 


#N/A 


#N/A 


S1M10000034F02 


2883 


SAU201621 


5828 


SAU2c0437_orf_4p 


12966 


S1M10000034F03 


2884 


SAU201971 


5841 


SAU2c0455_orf_17p 


13015 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000034F03 


2884 


SAU301363 


5894 


#N/A 


#N/A 


S1M10000034F04 


2885 


SAU301620 


5899 


SAU3c 1 478_orf_2p 


13140 


S1M10000034F05 


2886 


SAU101630 


5498 


SAUlc0039_orf_4p 


12410 


S1M10000034F07 


2887 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000034F0S 


2888 


SAU202736 


5851 


SAU2c0426_orf_7p 


12927 


S1M10000034F09 


2889 


SAU101869 


5566 


SAU 1 c0036_orf_24p 


12321 


S1M10000034F10 


2890 


SAU1 02350 


5649 


SAU 1 c0040_orf_3 6p 


12433 


S1M10000034F12 


2891 


SAU 100522 


5284 


SAU 1 c0044_orf_249p 


12599 


S1M10000034G02 


2892 


SAU101543 


5473 


SAU 1 c003 7_orf_ 1 3 Op 


12346 


S1M10000034G03 


2893 


SAU101198 


5394 


SAU 1 c003 5_orf_6 1 p 


12301 


S1M10000034G06 


2894 


SAU202174 


5845 


SAU2c0412_orf_3p 


12895 


S1M10000034G07 


2895 


SAU 1023 80 


5654 


SAU 1 c0033_orf_29p 


12265 


S1M10000034G08 


2896 


SAU 1001 58 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000034G09 


2897 


SAU1 02294 


5639 


SAUlc0044_orf 288p 


12610 


SIM10000034G09 


2897 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000034G11 


2898 


SAU200558 


5782 


S AU2c03 22_orf_5p 


12777 


SIM10000034G12 


2899 


SAU1 00557 


5291 


SAUlc0044_orf_132p 


12565 


S1M10000034H01 


2900 


SAU 10 1293 


5414 


SAU 1 cG044_orf_6 1 p 


12631 


S1M10000034H02 


2901 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000034H03 


2902 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000034H06 


2903 


SAU101570 


5482 


S AU1 c0044_orf_209p 


12584 


S1M10000034H07 


2904 


SAU 100077 


5226 


SAU1 c0043_orf_l 78p 


12520 


S1M10000034H08 


2905 


SAU200740 


5794 


SAU2c0340_orf_3p 


12798 


S1M10000034H09 


2906 


SAU101791 


5532 


SAUlc0032_orf_I2p 


12216 


S1M10000034H10 


2907 


SAU1 02422 


5666 


SAU 1 c0030_orf_22p 


12207 


S1M10000035A03 


2908 


SAU101360 


5431 


SAUlc0044_orf_109p 


12555 


SI Ml 000003 5 AOS 


2909 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S 1M1000003 5A09 


2910 


SAU101350 


5429 


SAU 1 c0042_orf I 09p 


12487 


S1M10000035A09 


2910 


SAU101351 


5430 


SAU 1 c0042_orf_ 1 0 8p 


12486 


S1M10000035A10 


2911 


SAU203296 


5863 


SAU2c0442_orf_l 8p 


12983 


S1MI0000035A11 


2912 


SAU10I756 


5524 


SAU 1 c0040_orf_82p 


12445 


SIM 1000003 5 A 12 


2913 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


S1M10000035A12 


2913 


SAU200916 


5797 


S AU2c03 73_orf_4p 


12838 


S1M10000035A12 


2913 


SAU301620 


5899 


SAU3cl478_orf_2p 


13140 


S1M10000035B01 


2914 


SAU 102584 


5702 


SAU 1 c0043_orf_23 9p 


12537 


S1M10000035B03 


2915 


SAU 102246 


5619 


SAU 1 c0043_orf_3 Op 


12542 


S1M10000035B04 


2916 


SAU 102246 


5619 


SAUlc0043_orf30p 


12542 


S1M10000035B08 


2917 


SAU 103232 


5769 


SAU 1 c0045_prf_3 4 1 p 


12697 


S1M10000035B11 


2918 


SAU101756 


5524 


SAU 1 c0040_orf_82p 


12445 


S1M10000035C01 


2919 


SAU200928 


5798 


SAU2c03 65_orf„5p 


12815 


S1M10000035C02 


2920 


SAU101039 


5373 


SAU 1 c0043_orf_l 8 1 p 


12522 


SIM 1000003 5 C04 


2921 


SAU 1001 14 


5228 


SAU1 c0043_orf_225p 


12535 


S1M10000035C06 


2922 


SAU 101497 


5468 


SAU 1 c003 7_orf_66p 


12361 


S1M10UOOU35L.1 1 


2923 


C 1 A TT1 r\ 1 nfa 

SAU 10 1752 


5522 


SAU1 c0040_orf_85p 


12447 


S1M10000035D01 


2924 


SAU100414 


5270 


SAUlc0022_orf_24p 


12148 


S1M1 000003 5D04 


2925 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000035D06 


2926 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


SIM10000035D09 


2927 


SAU 100970 


5365 


SAUlc0043_orf_197p 


12529 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIM10000035D12 


2928 


SAUl 00608 


5297 


SAU 1 c003 4_orf_69p 


12293 


S 1M1 0000035E02 


2929 


SAU 102883 


5741 


SAU 1 c0045__orf_3 8p 


12702 


S 1 Ml 000003 5E03 


2930 


SAUl 02447 


5672 


SAU 1 c0045_orf_24p 


12685 


S 1 Ml 000003 5E04 


2931 


SAU 103025 


5755 


SAU 1 c0029_orf_9p 


12202 


S1M1 000003 5E08 


2932 


SAU 100690 


5309 


#N/A 


#N/A 


S1M10000035E09 


2933 


SAU 10 1197 


5393 


SAU 1 c0O35_orf_60p 


12300 


S1M10000035E12 


2934 


SAU102117 


5603 


SAU 1 c0027_prf_6p 


M«)< 

12181 


S1M10000035F03 


2935 


SAU 101 092 


5381 


SAUl c0028 orf_9p 


• 12192 


S1M10000035F03 


2935 


SAU202882 


5855 


S AU2c03 8 l_orf_3p 


12848 


S1M10000035F04 


2936 


SAUl 01 784 


5530 


SAU 1 c003 7_orf_46p 


12355 


S1M1 000003 5F09 


2937 


SAU203296 


5863 


SAU2c0442_orf_l 8p 


12983 


S1M10000035F12 


2938 


SAUl 01427 


5447 


SAU 1 c0042_orf_144p 


12500 


S1M10000035F12 


2938 


SAU 1 03204 


5767 


SAUl c0042_orfj 43p 


12499 


S1M10000035G02 


2939 


SAUl 01 365 


5432 


SAUlc0044_orf_l 12p 


12556 


S1M10000035G09 


2940 


SAU203296 


5863 


SAU2c0442_orf_l 8p 


12983 


S1M1O00OO35G11 


2941 


SAU101344 


5426 


SAU 1 c0044_orf_4 1 p 


12620 


S1M10000035G12 


2942 


SAU 101 907 


5574 


S AU 1 c0040_orf_79p 


12442 


S1M10000035H01 


2943 


SAU 100 140 


5235 


SAUlc0032_prf_7p 


12258 


SI Ml 000003 5H07 


2944 


SAU 1003 13 


5259 


SAUl c0045_orf_l 53p 


12661 


S 1 Ml 000003 5H07 


2944 


SAUl 00359 


5264 


SAUlc0032_orf_35p 


12239 


SI Ml 000003 5H07 


2944 


SAU200297 


5778 


SAU2c0274__orf_2p 


12739 


S1M10000035H08 


2945 


SAU 10 1772 


5526 


SAU 1 c003 7_orf_34p 


12351 


S1M10000035H09 


2946 


SAU 100496 


5279 


SAUlc0041_orf_83p 


12484 


S1M1O000O35HO9 


2946 


SAU301004 


5882 


SAU3cl255_orf_lp 


13079 


S1M10000035H10 


2947 


SAU101756 


5524 


SAU 1 c0040_orf_82p 


12445 


S1M10000035HI1 


2948 


SAU101344 


5426 


SAU 1 c0044_orf_4 1 p 


12620 


S1M10000036A02 


2949 


SAU 102447 


5672 


SAU 1 c0045_orf_24p 


12685 


S1M10000036A03 


2950 


SAU 101 242 


5404 


SAU 1 c0044_orf_l 8p 


12578 


S1M10000036A04 


2951 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


S1M1 000003 6A05 


2952 


SAU101810 


5549 


SAU 1 c0032_orf_28p 


12233 


SI Ml 000003 6A05 


2952 


SAU101811 


5550 


SAU 1 c003 2_orfJ29p 


12234 


S1M10000036A05 


2952 


SAU300110 


5865 


SAU3 c0533_orf2p 


13031 


S1M10000036A08 


2953 


SAU 101 220 


5396 


SAU 1 c0044_orf_94p 


12645 


S1M10000036A11 


2954 


SAU102117 


5603 


SAU 1 c0027_orf_6p 


12181 


S1M10000036A12 


2955 


SAUl 008 13 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000036B04 


2956 


SAUl 01 570 


5482 


SAUl c0044_orf_209p 


12584 


S 1 M 1 000003 6B04 


2956 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000036B06 


2957 


SAUl 01653 


5504 


SAU 1 c0042_orf_ 1 24p 


12493 


S1M1O000O36BO7 


2958 


SAUl 00887 


5350 


SAU 1 cOO 1 8_orf_l 5p 


12138 


S1M10000036B08 


2959 


SAUl 01653 


5504 


SAUl cO042_prf_l 24p 


12493 


S1M10000036B11 


2960 


SAUl 02059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


S1M10000036B12 


2961 


SAU 101 791 


5532 


SAUlc0032_orf_12p 


12216 


S1M1 000003 6C01 


2962 


SAU 100242 


5246 


SAUl c0036_orf_5p 


12336 


SiMlU00003oCU3 


2963 


SAU 1015^2 


5490 


SAU 1 cO039_orr_37p 


12406 


S1M10000036C04 


2964 


SAUl 02433 


5668 


SAUlc0045_orf_37p 


12701 


S1M10000036C05 


2965 


SAUl 00497 


5280 


SAUlc0018_orf3p 


12140 


S1M10000036C06 


2966 


SAU100158 


5238 


SAUlc0040_orf_80p 


12443 


S1M10000036C07 


2967 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 
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Clone name 


Clone 
SeqID 


PathoSeq Locus 


Cjene t>eqJJJ 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIMl 000003 6C07 


2967 


g ATT1 A1 Or\t 

SAU 101 801 


-~_ 

5541 


#N/A 


#N/A 


S1M10000036C09 


2968 


SAU102585 


5703 


SAUlc0044_orf_289p 


12611 


S1M10000036C09 


2968 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S 1 M 1 000003 6C09 


2968 


SAU302685 


5908 


S AU3 c 1 403_orf_l p 


13113 


S1M10000036C10 


2969 


SAU 100433 


5272 


SAU1 c0040_orf_87p 


12449 


S 1 Ml 000003 6C 10 


2969 


SAU 101751 


5521 


SAUlc0040_orf_86p 


12448 


SI Ml 000003 6D02 


2970 


OAT TO f\ 1 1 rv? 

SAU20H97 


5806 


SAU2c0429_orf_2p 


12938 


S1M10000036D03 


2971 


SAU 103038 


5757 


#N/A 


#N/A 


S l M 1 0000036D06 


2972 


SATJ 103 024 


5754 


SAUlcO029_orf_6p 


12200 


S1M10000036D08 


2973 


SAU 10 1907 


5574 


SAU 1 c0040_orf_79p 


12442 


S1M10000036D10 


2974 


SAU 102933 


5744 


SAUlc0039_orf_62p ■ 


12412 


S1M10000036DH 


2975 


SAU101197 


5393 


SAU 1 c003 5_orf_60p 


12300 


S1M10000036DH 


2975 


SAU 101 198 


5394 


SAU 1 c0035_orf_6 1 p 


12301 . 


S I Ml 000003 6D 1 2 


2976 


SAU102I17 


5603 


SAU 1 c0027_orf_6p 


12181 


S l Ml 000003 6E06 * 


2977 


SAU 100432 


5271 


SAU 1 c0040_prf_88p 


12450 


S1M10000036E06 


2977 


SAU202756 


5852 


S AU2c0470_orf_l p 


13027 


S1M10000036E08 


2978 


SAU 101028 


5370 


SAU 1 c0043_orf_7p 


12552 


S1M1OOO0O36EH 


2979 


SAU 1 01343 


5425 


SAUlc0044_orf_40p • 


12619 


S1M10000036F06 


2980 


SAU 101242 


5404 


SAU 1 c0044_orf_l 8p 


12578 


SI Ml 000003 6F07 


2981 


SAU200928 


5798 


SAU2c03 65_orf_5p 


12815 


S1M10000036F08 


2982 


SAU200914 


5796 


S AU2c03 73_orf_2p 


12837 


SIMl 000003 6F09 


2983 


SAU 100532 


5287 


SAU 1 c0044 orf_l 98p 


12580 


S1M10000036F10 


2984 


SAU 101 586 


5489 


SAU 1 c0044_orf_242p 


12598 


S l Ml 000003 6F ll 


2985 


SAU201506 


5818 


SAU2c0432_orf_l 8p 


12946 


S1M10000036G03 


2986 


SAU 101 545 


5474 


SAU 1 c0037_orf_l 32p 


12348 


SI Ml 000003 6G07 


2987 


SAU 1023 55 


5651 


SAU 1 c0040_orf_40p 


12435 


S1M10000036G08 


2988 


SAU102336 


5646 


SAU 1 c0045_orf_l 46p 


12659 


S l Ml 000003 6G ll 


2989 


SAU101340 


5423 


SAU I c003 8_orf_82p 


12400 


SI Ml 000003 6H01 


2990 


SAU1 01793 


5534 


SAU1 c0032_orfJ4p 


12218 


S l Ml 000003 6H02 


2991 


SAU102117 


5603 


SAU 1 c0027_orf_6p 


12181 


SIMl 000003 6H03 


2992 


SAU 102909 


5743 


SAU 1 c003 6_orf_ 1 6p 


12315 


S l Ml 000003 6H04 


2993 


SAU102909 


5743 


SAU 1 c003 6_orf_l 6p 


12315 


S1M10000036H05 


2994 


SAU101798 


5538 


SAU 1 c003 2_orf_l 8p 


12222 


S l Ml 000003 6H06 


2995 


SAU102292 


5638 


SAU1 c003 8_orf_l Op 


12368 


S1M10000036H08 


2996 


SAU 102909 


5743 


SAU 1 c003 6_orf_ 1 6p 


12315 


S 1 Ml 000003 6H 1 1 


2997 


SAU101653 


5504 


SAU 1 c0042orf_ 1 24p 


12493 


SIMl 000003 7 A02 


2998 


SAU101652 


5503 


SAU1 c0042_orf_l 23p 


12492 


S 1 Ml 000003 7A02 


2998 


SAU1 01653 


5504 


SAU 1 c0042_orf_ 1 24p 


12493 


SI Ml 0000037 A03 


2999 


SAU100128 


5231 


#N/A 


#N/A 


SI Ml 000003 7A03 


2999 


O A TT1 A1 C #1 f*l 

SAU101549 


5476 


SAUlc0043_orf_64p 


12549 


SIMl 000003 7A03 


2999 


SAU101576 


5488 


SAU I c0044_orf_ 1 05p 


12554 


SIMl 000003 7 A06 


3000 


SAU100964 


5363 


SAU 1 c0044_orf_86p 


12641 


SIMl 000003 7 A08 


3001 


SAU 102669 


5728 


SAUlc0024_orf_7p 


12160 


o i Jvi jt uuuv/\/ j //vuy 






5456 


aAU icuu4j__ori_zDUp 


12686 


S1M10000037A09 


3002 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


S1M10000037A11 


3003 


SAU1 01436 


5449 


SAUlc0028_orf_23p 


12183 


S1M10000037A12 


3004 


SAU200914 


5796 


SAU2c0373_orf_2p 


12837 


SI Ml 000003 7B03 


3005 


SAU1 01 999 


5585 


SAUlc0040_orf_101p 


12423 
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S1M10000037B04 


3006 


SAU 100767 


5323 


S AU 1 c0044_orf_l 92p 


12579 


S IM 1 000003 7B05 


3007 


SAU 102578 


5701 


SAU 1 c003 9_orf_6 1 p 


12411 


S 1 Ml 0000037B06 


3008 


SAU101806 


5546 


SAU 1 c003 2_orf_25p 


12230 


S1M10000037B06 


3008 


SAUI01807 


5547 


SAU 1 c003 2_orf_26p 


12231 


S1M10000037B07 


3009 


SAU101915 


5577 


SAUlc0040_orf_72p 


12439 


S1M10000037B08 


3010 


SAU101592 


5490 


SAUlc0039_orf_37p 


12406 


S1M10000037B10 


3011 


SAU101346 


5427 


SAUlc0044_orf43p 


12621 


S1M10000037B11 


3012 


SAU 101399 


5443 


SAU 1 c003 6_orf_34p 


12325 


S1M10000037B12 


3013 


SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S 1M1 000003 7C05 


3014 


SAU1 01482 


5461 


SAU 1 cOO 1 5_orf_ I Op 


12123 


S1M1 000003 7C06 


3015 


SAU101653 


5504 


SAU1 c0042_orf_l 24p 


12493 


SI Ml 000003 7C07 


3016 


SAU101641 


5501 


SAUlc0029_orf_12p 


12193 


S1M1 000003 7C08 


3017 


SAU101752 


5522 


SAU 1 c0040__orf_85p 


12447 


S 1 Ml 000003 7C09 


3018 


SAU101818 


5553 


SAU 1 c003 8_orf_20p 


12369 


S1M10000037C10 


3019 


SAU101752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000037D04 


3020 


SAU102283 


5634 


SAU 1 c0006_orf_ I p 


12119 


S 1 Ml 000003 7D05 


3021 


SAU100114 


5228 


S AU 1 c0043_orf_225p 


12535 


SIM10000037D06 


3022 


SAU101 996 


5584 


S AU1 c0040_orf_99p 


12456 


S1M10000037D09 


3023 


SAU102246 


5619 


SAU 1 c0043_orfJ30p 


12542 


S1M10000037D12 


3024 


SAU1 01999 


5585 


SAU 1 c0040_orf_l 0 1 p 


12423 


S1M10000037E02 


3025 


SAU1 02447 


5672 


S AU1 c0045_orf_24p 


12685 


S 1 Ml 000003 7E02 


3025 


SAU 102448 


5673 


SAUlc0045_orf_23p 


12681 


SI Ml 000003 7E03 


3026 


SAU 1008 13 


5334 


SAUlc0036_orf_29p 


12322 


S1M10000037E06 


3027 


SAU1 00921 


5355 


SAU 1 c003 8_orf76p 


12396 


S1M1 000003 7E08 


3028 


SAU100139 


5234 


SAU 1 c0032_orf_6p 


12255 


SI Ml 000003 7E08 


3028 


SAU 100 140 


5235 


SAUlc0032_orf_7p 


12258 


S1M1 000003 7E09 


3029 


SAU 102049 


5595 


SAU 1 c0039_orf_68p 


12416 


S 1 Ml 000003 7E 10 


3030 


SAU101444 


5451 


SAU 1 c0038_orf_46p 


12381 


S1M1OO00037E11 


3031 


SAU201571 


5824 


S AU2c0447_orf_l 7p 


12997 


S1M10000037E12 


3032 


SAU 102602 


5708 


SAU 1 c003 2_orf_5p 


12249 


S1M10000037F02 


3033 


SAU 100776 


5327 


SAU 1 c004 l_orf_72p 


12482 


S1M10000037FO3 


3034 


SAU101339 


5422 


SAU 1 c003 8_orf_8 1 p 


12399 


S 1 M 1 000003 7F04 


3035 


SAU200468 


5781 


SAU2c0429_orf_l 9p 


12937 


S1M10000037F05 


3036 


SAU101807 


5547 


SAU 1 c003 2_orf_26p 


12231 


S1M10000037F06 


3037 


SAU 1025 85 


5703 


SAU1 c0044_orf_289p 


12611 


S1M1 000003 7F06 


3037 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000037F07 


3038 


SAU 100793 


5329 


SAU 1 c0028_orf_52p 


12188 


S1M10000037F07 


3038 


SAU301433 


5895 


SAU3cl 420_orf_2p 


13118 


S1M1OO00037FO8 


3039 


SAU203001 


5859 


S AU2c04 1 2_orf_ 1 5p 


12894 


SI Ml 000003 7F08 


3039 


SAU203007 


5860 


S AU2c04 1 2_orf_l Op 


12893 


S1M10000037F09 


3040 


SAU 101 592 


5490 


SAU 1 c003 9_orf_37p 


12406 


S1M10000037F10 


3041 


SAU200468 


5781 


S AU2c0429_orf_ 1 9p 


12937 


SIM 1000003 7G01 


3042 


SAU 102502 


5690 


SAU 1 c0045_orf 273p 


12689 


MMlOOUULo /vjOI 


3042 


bAU 102503 


5691 


SAU 1 c0045_orf_274p 


12690 


S1M1O000037GO2 


3043 


SAU100658 


5303 


SAUlc0038_orf59p 


12388 


S1M10000037G03 


3044 


SAU 101344 


5426 


SAUlc0044_orf_41p 


12620 


S1M10000037G06 


3045 


SAU1 01752 


5522 


SAUlc0040_orf_85p 


12447 


S1M10000037G07 


3046 


SAU10303S 


5757 


#N/A 


#N/A 
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n> 


S1M10000037O08 


3047 


OATH AA AT A 

bAU 100970 


«Z« 

5365 


SAU1 c0043_orf_l 97p 


12529 


blMlUUU003 /vjIU 


3048 


bAU 1 00062 


5225 


SAU 1 c003 5_orf_98p 


12309 


b 1MI0000037H02 


3049 


n * tti /nn£A 

SAU 102059 


5597 


SAU1 c0034 orf_5 1 p 


12286 


blJVLlUUUUOi /HUj 


3050 


O A T T 1 Ark l l A 
bAU 1001 14 


5228 


bAUlc0043_orf_225p 


12535 


b 1 M 1 000003 7H05 


3051 


SAU 100964 


5363 


SAU1 c0044_orf_86p 


12641 


Ci k ti AnAAAiiurAT 
blM10000037H07 


3052 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


blMlUUU003 /HUo 


3053 


CAT TOAAAI o 

bAU200928 


5798 


OAT ..rV7 HC r* r 

bAU2c0365_orf_5p 


12815 


blM100U0037H09 


3054 


ri a TTl (\r\ 1 /in 

SAU 100 140 


5235 


SAUlc0032_orf_7p 


12258 


blM100U0037.nl 11 


3055 


SAU 100608 


5297 


SAU 1 c0034_orf_69p 


12293 


b 1 M I 000003 8 A04 


3056 


SAU 101275 


5412 


SAU 1 c0044_orf_257p 


12604 


b 1M 1000003 8A07 


3057 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


b 1 M 1 000003 oAOS 


3058 


o ATT1 H1ACA 

SAU 102059 


5597 


SAU 1 c0034_orf_5 1 p 


12286 


b 1 M 1 000003 8 A09 


3059 


SAU 1003 07 


5257 


SAU 1 c003 6_orf_l 3 4p 


12313 


S1M10000038A1 1 


3060 


SAU 1005 47 


5290 


SAU 1 c003 2_orf_3p 


12240 


b 1 Ml 000003 8A1 2 


3061 


SAU101799 


5539 


SAU1 c0032_orf_19p 


12223 


1 \ jf 1 nAAfilrt ODA1 

blMlUUUUU3ox3Ul 


3062 


O ATT1A1 AG'S 

SAU101483 


5462 


SAUlc0015_orf_l lp 


12124 


S1M10000038B03 


3063 


SAU1 01360 


5431 


SAU 1 c0044_orf_l 09p 


12555 


nii/l AAAAA^OTiA'7 

b 1 M 1 000003 8B07 


3064 


SAU 10243 3 


5668 


SAU 1 c0045_orf_3 7p 


12701 


b 1 Ml OOOOUioriOJS 


3065 


SAU 100308 


5258 


SAU 1 c003 6_orf_l 33p 


12312 


S1M10000038B09 


3066 


SAU 10 1652 


5503 


SAU 1 c0042_orf_l 23p 


12492 


S1M10000038B09 


3066 


SAU 101 653 


5504 


SAUlc0042_orf_124p 


12493 


oiKii aaaaiv^ or* 1 

blM10000038B12 


3067 


SAU 102764 


5734 


SAU 1 c0044 _orf_56p 


12625 


S1M1O000038CO1 


3068 


SAU101652 


5503 


SAUlc0042_orf_123p 


12492 


b 1 M 1 000003 8C02 


3069 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000038C06 


3070 


SAUI01320 


5420 


SAU 1 cOO 1 5_orf_ 1 6p 


12128 


S1M10000038C08 


3071 


SAU 102 132 


5605 


SAU1 c0027_orf_l 9p 


12177 


Clljfl AAAAAO 0/"i 1 A 

S1M10000038C10 


3072 


SAU101346 


5427 


SAU1 c0044_orf_43p 


12621 


SlM100U003iiC10 


3072 


SAU 101347 


5428 


SAU 1 c0044_orf 44p 


12622 


CHflAAAAftlOr'l 1 

blMl 000003 8C1 1 


3073 


SAU 102602 


5708 


S AU1 c0032_orf_5p 


12249 


C 1 H XI AfkAAA'a o/~< 1 

b 1 M 1 UU0003 8L1 2 


3074 


SAU 10 1792 


5533 


SAU 1 c0032_orf_l 3p 


12217 


S1M10000038D02 


3075 


SAU101842 


5557 


SAUlc0042_orf_9p 


12510 


blM 1 000003 8L>05 


3076 


SAU101653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


o 1M 1 UOUUUJ oU\J 1 


3077 


bAUlUlf>5Z 


5503 


SAU 1 c0042_orf_l 23p 


12492 


o i At aaaiiao ota no 
b 1M 1 000003 SD08 


3078 


SAU101341 


5424 


SAU 1 c0044_orf_3 8p 


12618 


b 1 M 1 000003 SDOo 


3078 


SAU3 01275 


Tom 

5892 


S AU3 c 1 3 65_orf_2p 


13103 


blMlOUOOUJSJJUy 


3079 


O ATT1 AAOOl 

bAU 1008 87 


5350 


SAU 1 cOO 1 8_orf_ 1 Dp 


12138 


bl Ml 00000380 10 


3080 


Ci A TTl Al ZT^O 

SAU101653 


5504 


SAU 1 c0042_orM 24p 


12493 


blM10000038Dll 


3081 


SAU101300 


5415 


SAUlc0044 orf_l 13p 


12557 


blMlUUOUUooUl 1 


3081 


SAU 10 1365 


5432 


SAU 1 c0044_orf_l 1 2p 


12556 


OITi T1 AAAAAQ OT"\ 1 1 

b 1 M 1 000003 ql> 1 2 


3082 


bAU 100752 


5322 


SAU 1 c0043_orf^ 1 83 p 


J 2524 


bl Ml 000003 8D 12 


3082 


C ATT1 AflO<0 

SAU 100952 


5358 


SAU 1 c0043 _orf_l 82p 


12523 


b 1M 1 0UUU03 oliO 1 


3083 


SAU101814 


5551 


SAU 1 c003 2_orf_3 2p 


12237 


Oil jf 1 HMAAm nT?A1 

S1M1U000038E02 


3084 


O A T 1 1 A 1 O ,1 O 

SAU 101842 


5557 


SAUlc0042_orf_9p 


12510 


0 1 iVl X UUUUU JODUj 


3085 




J lyo 


oauzcujo j_o n_ j p 


12815 


S1M10000038E04 


3086 


SAU101573 


5485 


SAUlc0044_orf_212p 


12587 


S1M10000038E05 


3087 


SAU101653 


5504 


SAU1 c0042_orf_l 24p 


12493 


S1M10000038E06 


3088 


SAU 102231 


5614 


SAUlc0043_orf_18p 


12527 


S1M10000038E06 


3088 


SAU1 02232 


5615 


SAUlc0043_orf_19p 


12530 
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S1M10000038E07 


3089 


SAU20Q593 


5786 


SAU2c0327_orf_l p 


12784 


S1M10000038E1Q 


3090 


SAU201558 


5823 


SAU2c0434_orf_5p 


12954 


SIM1 000003 8E12 


3091 


SAUI00838 


5337 


SAUlc0031_orf^l2p 


12211 


S1M1000Q038E12 


3091 


O ATTlAhOIA 

SAU100839 


5338 


SAU 1 c003 l_orf_l 1 p 


12210 


S1M10000038F03 


3092 


SAU1021 17 


5603 


SAU 1 c0027 orf_6p 


12181 


S1M1 000003 8F04 


3093 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S I Ml 000003 8F04 


3093 


O ATT1 Artn/T 

SAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


S1M1 000003 8F05 


3094 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000038F05 


3094 


O AT11 AAA/T 

SAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


MM1 000003 8F06 


3095 


SAUI01189 


5392 


SAU I c003 3_orf_25p 


12264 


S1M1 000003 8F08 


3096 


SAU 101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000038F09 


3097 


SAU201666 


5830 


SAU2c0442_orf_l lp 


12981 


S1M10000038F10 


3098 


SAU101197 


5393 


SAU 1 c003 5_or f_60p 


12300 . 


S 1M 1 000003 8F 11 


3099 


SAU 100747 


5320 


SAU 1 c0044_orf_23 5p 


12597 I 


S1M1 000003 8F1 2 


3100 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000038G01 


3101 


SAU101271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S 1 M 1 000003 8G03 


3102 


SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 


S 1M10000038G04 


3103 


SAU 100475 


5276 


SAUlc0036_orf_61p 


12337 


S I M 1 000003 8G06 


3104 


SAU101189 


5392 


SAUlc0033_orf_25p 


12264 


S1M10000038G08 


3105 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000038G10 


3106 


SAU 102602 


5708 


SAU1 c0032_orf_5p 


12249 


S1M10000038G11 


3107 


SAU 100 123 


5230 


SAU1 c0043_orf_l 89p 


12526 


S1M10000038G11 


3107 


SAU 102001 


5586 


SAUlc0040_orfJ02p 


12424 


S1M10000038G12 


3108 


SAU101184 


5391 


SAU 1 c003 5_orf_80p 


12305 


S1M10000038H03 


3109 


SAU101798 


5538 


SAU 1 c0032__orf_ 1 8p 


12222 


S 1M 1 000003 8H07 


3110 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000038H09 


3111 


SAU1 02340 


5647 


SAU 1 c0045_orfj 49p 


12660 


S1M10000038H11 


3112 


SAU 10 1452 


5455 


SAU 1 c0045_orf_247p 


12684 


S1M10000039A02 


3113 


SAU1 00496 


5279 


SAU 1 c004 1 _orf_83 p 


12484 


S1M10000039A02 


3113 


SAU301004 


5882 


S AU3 c 1 255_orf_l p 


13079 


S1M10000039A05 


3114 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S 1 M 1 000003 9 AOS 


3114 


SAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


S 1 M 1 0000039 A07 


3115 


SAU100131 


5232 


SAU 1 c0043_orf_ 1 56p 


12517 


S1M1 000003 9A08 


3116 


SAU 100522 


5284 


SAU 1 c0044_orf_249p 


12599 


S1M10000039A11 


3117 


SAU 1006 13 


5299 


SAU 1 cOO 1 5_orf_ 1 4p 


12126 


Cii* ri AAHAA1 Ck A 1 1 

S 1 M 1 000003 9 A 1 2 


3118 


SAU301465 


5896 


SAU3c 1 429_orf_4p 


13121 


S1M10000039B02 


3119 


SAU101455 


5456 


SAUlc0045_orf_250p 


12686 


Ciix /i aaaaa^ fvr>/v*i 

S1M10000039B02 


3119 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


Ol\/1 AArtrtA^rtT^A/: 

S1M10000039B06 


3120 


SAU 1023 50 


5649 


SAU 1 c0040_orf_3 6p 


12433 


SI Ml 000003 9B07 


3121 


SAU101869 


5566 


SAU 1 c003 6_orf_24p 


12321 


S1M10000039B10 


3122 


SAU 101 752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000039B12 


3123 


OAT 1*5 A1 1 1 O 

SAU3011 18 


5886 


SAU3c 1 305_orf_3p 


13086 


S1M10000039C04 


3124 


SAU 102252 


5621 


SAU 1 c0032_orf_48p 


12241 




3125 




5301 


OATH r*f\(\A 1 n*-F U7n 

5 A U 1 CUU4 J__OlT_l 4 /p 


12515 


SI Ml 000003 9C07 


3126 


SAU200657 


5789 


#N/A 


#N/A 


S1M10000039C08 


3127 


SAU200468 


5781 


SAU2c0429_orf_19p 


12937 


S1M10000039C09 


3128 


SAU 1004 14 


5270 


SAUlc0022_orf_24p 


12148 


S1M10000039C10 


3129 


SAU101543 


5473 


SAUlc0037_orf_130p 


12346 



-450- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


SIMI0000039C11 


3130 


SAU200657 


Fron 

5789 


#N/A 


#N/A 


SIMl 000003 9D02 


3131 


SAU201403 


5815 


SAU2c0423_orf_3p 


12913 


S 1M 1 000003 9D09 


3132 


SAU 102294 


5639 


SAU 1 c0044_orf_288p 


12610 


SIMl 000003 9D09 


3132 


SAU301080 


5885 


SAU3 c 1 287_orfJ p 


13083 


S 1M 1 000003 9D 1 0 


o loo — 

3133 


SAU 100323 


5261 


SAU 1 c0044_orf_l 7 1 p 


12575 


S1M1 000003 9E01 


3134 


SAU 102264 


5628 


SAU 1 c003 2_orfJ>0p 


12250 


is I M 1 000003 9E08 


3 135 


O A T X 1 /irk ^ 11 

SAU 1004 12 


5269 


SAU I c0029_orf_3 8p 


12197 


S 1M 1 000003 9E09 


3136 


SAU 100056 


5223 


SAUl c0044_orf_l 76p 


12577 


S1M10000039E10 


3137 


SAU 102394 


5659 


SAU 1 c003 3_orf_4 1 p 


12271 


S1M10000039E10 


3137 


SAU301118 


5886 


S AU3 c 1 3 05_orf_3p 


13086 


S1M10000039E11 


3138 


SAU 1 02473 


5680 


SAU 1 c0026_orf_3 Op 


12173 


SIMl 000003 9F02 


3139 


SAU201571 


5824 


S AU2c0447_orf_l 7p 


12997 


S I M 1 000003 9F03 


3140 


SAU 102527 


5693 


SAU 1 c003 2_orf_9p 


12260 


S1M10000039F05 


3141 


SAU100118 


5229 


S AU 1 cOO 1 5_orf_l 3p 


12125 


S lM 1 000003 9F07 


3142 


SAU 102531 


5694 


SAU 1 c0045_orf_l 86p 


12667 


S l Ml 000003 9F08 


3143 


SAU 1001 58 


5238 


SAU 1 c0040_orf_80p 


12443 


SIM 1 000003 9F09 


3144 


SAU200157 


5776 


#N/A 


#N/A 


SIMl 000003 9F10 


3145 


SAU1 00059 


5224 


SAU 1 c0045_orf_10p 


12652 


S 1M1 000003 9F 12 


3146 


SAU 1 01565 


5480 


SAU 1 c0022_orf_8p 


12151 


S1M10000039G03 


3147 


SAU 10 1653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S1M10000039G04 


3148 


SAU 102292 


5638 


SAU 1 c003 8_orf_l Op 


12368 


S1M10000039G07 


3149 


SAU 100952 


5358 


SAU lc0043 orf_l 82p 


12523 


S1M10000039G07 


3149 


SAU 10 1039 


5373 


SAU 1 c0043_orf_l 8 lp 


12522 


S1M10000039GIO 


3150 


SAU1018I5 


5552 


SAU 1 c003 2_orf_33p 


12238 


S1M10000039H02 


3151 


SAU1 02585 


5703 


SAU 1 c0044_orf_289p 


12611 


S 1 M 1 000003 9H02 


3151 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


S1M10000039H03 


3152 


SAU 1003 13 


5259 


SAU lc0045_orf_l 53p 


12661 


S1M10000039H03 


3152 


SAU100359 


5264 


SAU 1 c0032_orf_35p 


12239 


S1M10000039H03 


3152 


SAU200297 


5778 


SAU2c0274_orfJ2p 


12739 


O 1 \ /I AAAAA1 ATTA A 

SIMl 0000039H04 


3153 


SAU1 01752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000039H06 


3154 


SAU 102283 


5634 


SAUlc0006__orf_lp 


12119 


S1M10000039H07 


3155 


SAU 100793 


5329 


SAUlc0028_prf_52p 


12188 


SI Ml 000003 9H07 


3155 


O ATMA1 AITi 

SAU301433 


5895 


S AU3 c 1 420_orf_2p 


13118 


S1M10000039H08 


3156 


SAU1 02440 


5671 


SAU 1 c0045__orf_30p 


12692 


S 1 Ml 0000040A04 


3157 


SAU1 00040 


5221 


SAU 1 c0043_orf_2 1 7p 


12533 


SIMl U000040A05 


3158 


SAU 10267 1 


5729 


O A T T 1 „AA^ A X" 

SAU 1 c0024_ori_9p 


12161 


S 1 M 1 0000040A07 


3159 


SAUl 01028 


5370 


SAU 1 c0043_orfJ7p 


12552 


S 1 Ml 000Q04t)AUo 


3160 


OAT T^l AA 1 C*~t 

SAU200157 


5776 


#N/A 


#N/A 


fill JT1 AAAAA/IA A in 

S1M10000040A10 


3161 


SAU 10303 8 


5757 


#N/A 


#N/A 


S1M10000040A1 1 


3162 


O ATT1 A1 OAl 

SAU 101801 


5541 


#N/A 


#N/A 


S1M10000040B01 


3163 


SAU 101 461 


5457 


S AU1 c0045_orf_234p 


12680 


S 1 Ml 0000040B03 


3164 


n ATT1 A*"* 1 r\^\ 

SAU 102 102 


5600 


S AU1 c0045_orf_340p 


12696 


SIMl 0000040B07 


3165 


SAU 10 1432 


5448 


SAU 1 c0028_orf_27p 


12184 


qi Tv/f 1 nnnnndntu i 

olJVllUUUUU*fU£>l 1 


J loo 


Q AT 1 1 m 1 OB 


5394 


b A u i cuu J j_ori__o i p 


12301 ■ 


S1M10000040C03 


3167 


SAU201971 


5841 


SAU2c0455_orf_17p 


13015 


S1M10000040C03 


3167 


SAU301363 


5894 


#N/A 


#N/A 


S1M10000040C04 


3168 


SAU 102551 


5698 


SAUlc0045_orf_206p 


12672 


S1M10000040C05 


3169 


SAU 102534 


5696 


#N/A 


#N/A 
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n> 


S1M10000040C06 


3170 


SAU101247 


5405 


SAU 1 c0043_orf_l 3 6p 


12512 


S 1 Ml 0000040C07 


3171 


SAU1 00970 


5365 


SAU1 c0043_priM 97p 


12529 


S 1M1 0000040C08 


3172 


SAU101197 


5393 


SAU1 c0035_orf_60p 


12300 


S 1 Ml 0000040C1 0 


3173 


SAU20 18 10 


5836 


S AU2c03 08_orf2p 


12769 


S1M10000040C10 


3173 


SAU202174 


5845 


SAU2c041 2_orf_3p 


12895 


S 1 Ml 0000040C 1 0 


3173 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000040C11 


3174 


SAU101869 


5566 


SAU 1 c0036_orf_24p 


12321 


S1M10000040D01 


3175 


SAU 101806 


5546 


SAU l c0032_orf_25p 


12230 


riix r t A AAA A A f\T\f\ 1 

S 1 Ml 0000040D01 


3175 


ri ATT1 A1 O A*7 

SAU101807 


5547 


Ci ATT1 ^AA1<1 ^> f 

SAU 1 c0032_orr_26p 


12231 


S 1 Ml 0000040D03 


3176 


SAU 102200 


5611 


SAU1 c0045_orfj 68p 


12665 


S1M10000040D03 


3176 


SAU 102201 


5612 


SAU 1 c0045_orf^l 69p 


12666 


S1M10000040D08 


3177 


SAU100633 


5301 


SAU 1 c0043_orf_147p 


12515 


S1M10000040D09 


3178 


SAU101632 


5499 


SAU 1 c0039 jorf_3p 


12407 


S1M10000040D11 


3179 


SAU 10 1546 


5475 


SAU 1 c0037_orfj 3 3p 


12349 


S1M10000040E01 


3180 


SAU 1009 16 


5353 


SAU 1 c003 8_orf_7 1 p 


12394 


S1M10000040E02 


3181 


SAU101845 


5558 


SAU 1 c0042_orf_7p 


12506 


S1M10000040E04 


3182 


SAU 101 546 


5475 


SAU 1 c003 7_orf_l 33p 


12349 


S1M10000040E05 


3183 


SAU101632 


5499 


SAU 1 c003 9_orf_3p 


12407 


S 1M1 0000040E06 


3184 


SAU 101 545 


5474 


SAU 1 c003 7_orfJ 32p 


12348 


S 1 Ml 0000040E07 


3185 


SAU 101 006 


5367 


SAU 1 c0028_orfj59p 


12190 


S1M10000040E09 


3186 


SAU 102605 


5710 


SAU 1 c004 l_orf_49p 


12470 


S 1 Ml 0000040E1 0 


3187 


SAU 1007 14 


5312 


SAU 1 c0044_orf_74p 


12635 


S1M10000040E11 


3188 


SAU 101 226 


5398 


SAU 1 c003 5_orf_2p 


12298 


S1M10000040E12 


3189 


SAU 102503 


5691 


SAU 1 c0045_orf_274p 


12690 


S 1 Ml 0000040E1 2 


3189 


SAU201380 


5812 


SAU2c0426_orf_l lp 


12922 


S1M10000040F01 


3190 


SAU101226 


5398 


SAU1 c003 5_orf_2p 


12298 


S 1 Ml 0000040F02 


3191 


SAU101614 


5494 


SAU 1 c0044_orf_9p 


12649 


S1M10000040F03 


3192 


SAU 101 592 


5490 


SAU 1 c003 9_orf_37p 


12406 


S 1M1 0000040F04 


3193 


SAU 100 123 


5230 


SAU 1 c0043_orf_l 89p 


12526 


S 1 Ml 0000040F04 


3193 


SAU 102001 


5586 


SAU 1 c0040„orf_l 02p 


12424 


S1M10000040F04 


3193 


SAU 103 159 


5762 


SAU 1 c0045_orf_204p 


12670 


S 1 Ml 0000040F04 


3193 


SAU201827 


5837 


SAU2c0449_orf_2 1 p 


13002 


S1M1 0000040F05 


3194 


SAU 102232 


5615 


SAU 1 c0043_orf_ 1 9p 


12530 


S1M10000040F06 


3195 


SAU 100547 


5290 


SAU 1 c0032 _orf_3p 


12240 


S 1 Ml 0000040F08 


3196 


SAU300713 


5875 


S AU3 c 1 1 04_orf_l p 


13058 


S 1 Ml 0000040F09 


3197 


SAU101610 


5492 


SAU 1 c0044_orf_5p 


12629 


S1M10000040F12 


3198 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S l Ml 0000040G0 1 


3199 


SAU200006 


5770 


SAU2c0157_orf_lp 


12723 


S 1 Ml 0000040G02 


3200 


OAT T^AA^i^ 1 

SAU200561 


5783 


SAU2c0324_orf_3p 


12779 


S 1 Ml 0000040G02 


3200 


SAU301773 


5901 


SAU3c 1 509_orf_2p 


13157 


S 1 M 1 0000040G04 


3201 


SAU 100414 


5270 


SAU 1 cOQ22_orf_24p 


12148 


ou at-% aaa a a.i r\r^ c\ / ~i 

S1M10000040G07 


3202 


SAU101543 


5473 


SAU 1 c003 7_orf_l 3 Op 


12346 


S 1 Ml 0000040G08 


3203 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


o 1 JV11 UUUUU4ULT 1 z 


52.1)** 




' SAAAL ' " 
D44o 


C A T T 1 r^(\(\A 1 r\r-P llOr. 

oau icuu^z_orr_i Jop 




S1M10000040H02 


3205 


SAU1 00773 


5326 


SAUlc0038_orf_39p 


12377 


S1M10000040H03 


3206 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000040H04 


3207 


SAU200914 


5796 


SAU2c0373_orf2p 


12837 


S1M10000040H05 


3208 


SAU101400 


5444 


SAUlc0036_orf_35p 


12326 



-452- 



WO 01/70955 



TABLE IA 



PCT/US01/09180 



Clone name 


Clone 
SeqID 


PathoSeq Locus 


Gene SeqID 
(protein) 


Genemarked gene 


full length 

ORF 
Protein Seq 
ID 


S1M10000040H07 


3209 


SAU 100921 


5355 


SAU 1 c003 8_orf_76p 


12396 


S1M10000040H10 


3210 


SAU202039 


5843 


SAU2c0452_orf_20p 


13009 


S1M10000041A03 


3211 


SAU 102054 


5596 


SAU 1 c0039_orf_74p 


12417 


S 1 M 1 000004 1 B02 


3212 


SAU101592 


5490 


SAU 1 c0039_orf_37p 


12406 


S 1 M 1 000004 1 B03 


3213 


SAU 101 592 


5490 


SAU 1 c003 9_orf_37p 


12406 


S 1 M 1 000004 1 B05 


3214 


SAU 10 1798 


5538 


SAU 1 c003 2_orf_l 8p 


12222 


SI Ml 000004 1B06 


3215 


SAU301620 


5899 


SAU3c 1 478_orf_2p 


13140 


SlMl 000004 1B07 


3216 


Ci A TT1 ni 1 Ac 

SAU 101 145 


5384 


SAU 1 c003 5_orf_43p 


12299 


S1M10000041B12 


3217 


SAU 102725 


5733 


SAU 1 c003 6_orf_68p 


12338 


S I M I 000004 1 C08 


3218 


SAU 102607 


5712 


SAU 1 c004 l_orf_5 1 p 


12472 


SI Ml 000004 1C08 


3218 


SAU 102944 


5749 


SAU 1 c004 l_orf_47p 


12468 


S1M10000041C10 


3219 


SAU101784 


5530 


SAU 1 c003 7_prf_46p 


12355 


S1M10000041C1 1 


3220 


SAU 101 570 


5482 


SAU 1 c0044_orf_209p 


12584 


S1M10000041D06 


3221 


SAU 101 777 


5527 


SAU 1 c003 7_orf_39p 


12352 


SI Ml 000004 1D07 


3222 


SAU 10263 9 


5724 


#N/A 


#N/A 


S1M10000041D08 


3223 


SAU200030 


5772 


SAU2c0282_orf_3p 


12745 


S1M10000041D10 


3224 


SAU 101 573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


S1M10000041D12 


3225 


SAU 10265 8 


5726 


SAU 1 c0045_orf_l 2 1 p 


12654 


SlMl 000004 1E03 


3226 


SAU101573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


SlMl 000004 1E06 


3227 


SAU 101 996 


5584 


SAU 1 c0040_orf_99p 


12456 


S1M10000041E09 


3228 


SAU201236 


5808 


S AU2c0409_orf_l Op 


12891 


S1M10000041E12 


3229 


SAU 100952 


5358 


SAU 1 c0043_orf_l 82p 


12523 


SlMl 000004 1F03 


3230 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000041F03 


3230 


SAU 101 572 


5484 


SAUlc0044__orf_21 lp 


12586 


S1M10000041F11 


3231 


SAU102117 


5603 


SAU 1 c0027_orf_6p 


12181 


S1M10000041F12 


3232 


SAU 102480 


5684 


SAU 1 c0039_orf_ 1 OOp 


12404 


S1M10000041F12 


3232 


SAU 102481 


5685 


SAU 1 c003 9_orf_99p 


12422 


S1M10000041G01 


3233 


SAU100532 


5287 


SAU 1 c0044_orf_l 98p 


12580 


SI Ml 0000041 G06 


3234 


SAU 1023 45 


5648 


SAUlc0045 orf_125p 


12655 


S1M10000041G08 


3235 


SAU101546 


5475 


SAU1 c0037__orf_133p 


12349 


S1M10000041G1O 


3236 


SAU1 00866 


5344 


SAUlcG044_orf_100p 


12553 


SI Ml 0000041 Gil 


3237 


SAU101802 


5542 


SAU 1 c003 2_orf_22p 


12227 


S1M10000041H01 


3238 


C A IT1 A1 1 r\o 

SAU101198 


5394 


SAU 1 c003 5_orf_6 1 p 


12301 


S1M10000041H04 


3239 


SAU1 00497 


5280 


S AU 1 cOO 1 8_orf_3 p 


12140 


S1M10000041H05 


3240 


SAU 100242 


5246 


SAU1 c0036_orf_5p 


12336 


SI Ml 000004 1H07 


3241 


SAU 102486 


5687 


SAU 1 c003 9_orf_93p 


12420 


S1M10000041H07 


3241 


SAU 102487 


5688 


SAU 1 c003 9_orf_92p 


12419 


S1M10000041H08 


3242 


SAU301133 


5887 


SAU3cl3 1 l_orf_3p 


13087 


SlMl 000004 1 H09 


3243 


SAU 103 169 


5763 


SAU1 c0045_orf_230p 


12678 


SlMl 0000042A04 


3244 


SAU201236 


5808 


SAU2c0409_orf_ 1 Op 


12891 


S1M10000042A05 


3245 


SAU 10243 3 


5668 


SAUlc0045_orf_37p 


12701 


SlMl 0000042 A06 


3246 


SAU 102578 


5701 


SAU 1 cO 03 9_orf_6 1 p 


12411 


SlMl 0000042 A07 


3247 


SAU 10063 3 


5301 


SAU 1 c0043_orf_147p 


12515 


ci ~kka (\(\C\C\V\A^ a no 
a i jvi i uuuuu'f z Auy 


3248 


Q AT 11 fit AO'S 


5467 


c a t t i „nnn .,_,r <;c„ 

J>AU icuuj /_ori_Djp 


12360 


S1M10000042A11 


3249 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S1M10000042A12 


3250 


SAU101632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000042B02 


3251 


SAU202736 


5851 


SAU2c0426_orf_7p 


12927 


S1M10000042B03 


3252 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 
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S1M10000042B06 


3253 


O ATT1 A1 ^g-> 

SAU101652 


5503 


SAU 1 c0042_orf_l 23p 


12492 


S 1 M 1 0000042B07 


3254 


SAU 101343 


5425 


SAU 1 c0044_orf_40p 


12619 


S1M10000042B08 


3255 


SAU 100443 


5274 


SAU 1 c003 6_orf_5 5p 


12333 


S1M10000042B09 


3256 


SAU101802 


5542 


SAU 1 c003 2_orf_22p 


12227 


S 1 M 1 0000042B 1 0 


3257 


SAU100141 


5236 


SAU 1 c0032_orf_8p 


12259 


b 1 M 1 0000042B 1 0 


3257 


SAU 102527 


5693 


SAU 1 c003 2_orf_9p 


12260 


a 1 M 1 OOO0U42B 1 J 


3258 


OATT1A101C 

bAU101815 


5552 


SAU 1 c003 2_orf_3 3p 


12238 


S1M10000042B12 


3259 


SAU1 01653 


5504 


SAU 1 c0042_orf_l 24p 


12493 


S 1M 1 0000042C02 


3260 


SAU 1006 17 


5300 


S AU 1 c003 5_orf_l 02p 


12295 


S 1 M 1 0000042 C06 


3261 


SAU 102032 


5591 


SAU 1 c0029_orf_47p 


12198 


S1M10000042C10 


3262 


SAU 10 1495 


5467 


SAU 1 c003 7 orf_65p 


12360 


S 1M 1 0000042C1 1 


3263 


SAU 103 037 


5756 


SAUI c0044__orf_303p 


12613 


S1M10000042D04 


3264 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000042D07 


3265 


SAU 10 1632 


5499 


SAU 1 c0039_orf_3p 


12407 


S1M1OOO0042D1O 


3266 


SAU203296 


5863 


SAU2c0442_orf_l 8p 


12983 


S1M10000042D1 1 


3267 


SAU1 02663 


5727 


SAU 1 c0024_orf_2p 


12158 


S 1 M 1 0000042E03 


3268 


SAU1 01495 


5467 


SAU 1 c003 7_orf_65p 


12360 


S1M10000042E06 


3269 


SAU1 02433 


5668 


SAUlc0045_orfJ37p 


12701 


ft1\jtl AAAAAH'^t'PAO 

S1M10000042E08 


3270 


SAU 103 198 


5766 


#N/A 


#N/A 


S1M10000042F01 


3271 


SAU102117 


5603 


SAU 1 c0027_orf_6p 


12181 


S1M10000042F02 


3272 


SAU101891 


5571 


SAU 1 c0034_orf_30p 


12281 


S 1 M 1 0000042F05 


3273 


SAU101652 


5503 


SAU 1 c0042_orf_l 23p 


12492 


S 1 Ml 0000042F06 


3274 


SAU1 00773 


5326 


SAUI c0038_orf_39p 


12377 


S1M10000042F08 


3275 


SAU100162 


5239 


SAU 1 c0044 orf_206p 


12583 


S 1 M 1 0000042F09 


3276 


SAU1 00246 


5247 


SAU 1 c0042_orf_l 30p 


12496 


S 1 M 1 0000042F09 


3276 


SAU3 00998 


5881 


S AU3 c 1 253_orf_3p 


13077 


S1M10000042F10 


3277 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


b 1 Ml 0000042F 1 1 


3278 


SAU101653 


5504 


SAU 1 c0042 orf^l 24p 


12493 


S1M10000042G01 


3279 


SAU 100 140 


5235 


SAU 1 c0032_orf_7p 


12258 


SIM10000042G03 


3280 


SAU 10 1220 


5396 


SAU 1 c0044_orfj?4p 


12645 


S1M10000042G08 


3281 


SAU 101 907 


5574 


SAU 1 c0040 orf_79p 


12442 


S1M10000042G09 


3282 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


blM10000042GI2 


3283 


SAU 1 00521 


5283 


SAU 1 c0044_orf_250p 


12600 


S1M10000042H05 


3284 


SAU101491 


5464 


SAU 1 c0025_orf_20p 


12165 


O I l / 1 AAAAAvnu/V7 

bIM10000042H07 


3285 


SAU 100433 


5272 


SAU 1 c0040_orf_87p 


12449 


o 1 JVll UUUUU4Zrl 1 1 


3286 


CATT1 (\1 an 


5499 


O A T T1 -AA'i A ~ -.-tf* "~> 

SAU 1 C003 9_ort_3p 


12407 


blMl 0000043 A02 


3287 


SAU203001 


5859 


SAU2c0412_orf_l 5p 


12894 


b 1M1 0000043 A03 


3288 


SAU 10 1400 


5444 


SAU 1 c003 6_orfj5 5p 


12326 


bl Ml 0000043 A04 


3289 


SAU 200088 


5775 


SAU2c0 1 59_orf_lp 


12724 


nil jr-t AAAA/l/l / > A A^T 

S1M1000U043A06 


3290 


SAU 100077 


5226 


SAUIc0043_orfJ78p 


12520 


S1M10000043A07 


3291 


SAU 10 1752 


5522 


SAU 1 c0040_orf_85p 


12447 


blM10000043A0o 


3292 


C ATT1 m CAT 

SAU 101543 


5473 


SAUlc0037_orf_130p 


12346 


MM10000043A10 


3293 


SAU1 00865 


5343 


SAUlc0044_orf_99p 


12648 




3294 




jjU 


j>au i cuu4'4_ori_yyp 


12648 


S1M10000043A12 


3295 


SAU 100887 


5350 


SAUlc0018_prf_15p 


12138 


S1M10000043B01 


3296 


SAUI 02059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000043B02 


3297 


SAU1 00059 


5224 


SAUlc0045_orf - 10p 


12652 


S1M10000043B07 


3298 


SAU101922 


5578 


SAUlc0040_orf_66p 


12438 
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D3 


SIM 10000043 B07 


3298 


SAU200345 


5779 


SAU2c0292 orf_3p 


12751 


SIM 10000043B08 


3299 


SAU100313 


5259 


SAUlc0045_orf_153p 


12661 


S1M10000043B08 


3299 


SAU100359 


5264 


SAU 1 c0032_orf_3 5p 


12239 


S1M10000043B08 


3299 


SAU200297 


5778 


SAU2c0274_orf_2p 


12739 


S1M10000043B09 


3300 


SAU 100521 


5283 


SAU 1 c0044_orfJ25 Op 


12600 


S1MI0000043B10 


3301 


SAU 10043 6 


5273 


SAU 1 c0023_orf_20p 


12154 


b 1 M 1 0000043 B 1 2 


3302 


(i ATT1 f\'"\ 1 ,1^ 

SAU 102 142 


5606 


S AU 1 c004 l_orf_l 3 p 


12457 


S 1M1 0000043C02 


3303 


SAU101777 


5527 


SAU 1 c0037_orf_39p 


12352 


S 1 M 1 0000043 C07 


3304 


SAU 101 784 


5530 


SAU 1 c0037_orf_46p 


12355 


S1M10000043C11 


3305 


SAU201403 


5815 


SAU2c0423 orf_3p 


12913 


S1M10000043C12 


3306 


SAU 102059 


5597 


SAU 1 c003 4_orf_5 lp 


12286 


S 1 M 1 0000043D0 1 


3307 


SAU 100866 


5344 


SAU 1 c0044_otf_l OOp 


12553 


S1M10000043D02 


3308 


SAU301465 


5896 


SAU3 c 1 42 9_orf_4p 


13121 


S1M10000043D04 


3309 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000043DIO 


3310 


SAU 102631 


5721 


SAU1 c0045_orf_94p 


12712 


S1M10000043D12 


3311 


SAU 100496 


5279 


SAU 1 c004 l_orf_83p 


12484 


SIM10000043D12 


3311 


SAU301004 


5882 


SAU3c 1 255_orf_l p 


13079 


S1M10000043E02 


3312 


SAU 100793 


5329 


SAU 1 c0028__prf_52p 


12188 


SIM10000043E02 


3312 


SAU301433 


5895 


S AU3 cl 420 _orf_2p 


13118 


S1M10000043E03 


3313 


SAU 102032 


5591 


SAU 1 c0029_orf_47p 


12198 


S1M10000043E05 


3314 


SAU 102067 


5598 


SAU 1 c003 4_orf_54p 


12287 


S1M1 0000043 E07 


3315 


SAU 102 117 


5603 


SAU 1 c0027_orf_6p 


12181 


S I M 1 0000043 E08 


3316 


SAU 101 344 


5426 


SAU 1 c0044_orf_4 1 p 


12620 


S1M10000043E10 


3317 


SAU 100 186 


5242 


SAU 1 c003 6_orf_I 9p 


12317 


S1M10000043E11 


3318 


SAU 102498 


5689 


SAU 1 c0045_orf_270p 


12688 


SIM10000043E11 


3318 


SAU201381 


5813 


SAU2c0426_orf_l 6p 


12923 


S1M10000043E12 


3319 


SAU 101 752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000043F01 


3320 


SAU101797 


5537 


SAU 1 c0032_orf_l 7p 


12221 


S1M10000043F01 


3320 


SAU 101 798 


5538 


SAU 1 c003 2_orf_l 8p 


12222 


S1M1 0000043 F05 


3321 


SAU101543 


5473 


SAU 1 c003 7_prf_l 3 Op 


12346 


S1M10000043F07 


3322 


SAU 102447 


5672 


SAU 1 c0045_orf_24p 


12685 


S1M10000043F07 


3322 


SAU 102448 


5673 


SAU 1 c0045_orf_23p 


12681 


S1M10000043F08 


3323 


SAU 10 1344 


5426 


SAU 1 c0044_orf_4 1 p 


12620 


S1M10000043F09 


3324 


SAU 101 801 


5541 


#N/A 


#N/A 


S 1M 1 0000043 GO 1 


3325 


SAU 100059 


5224 


SAU 1 c0045 „orf_ I Op 


12652 


S1M10000043G04 


3326 


n A TT1 AO A*\*> 

SAU 102423 


5667 


SAU 1 c003 0_orf_23 p 


12208 


S 1M 1 0000043 G05 


3327 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


S1M10000043G09 


3328 


n * TT1 /\o CO £■ 

SAU 102585 


5703 


SAUlc0044_orf_289p 


12611 


SIM 10000043009 


3328 


OAT Tlftl ">n-i 

SAU201773 


5834 


OAT T^~f\A A C ,1 „ 

SAU2cQ446_orf_4p 


12996 


S1M10000043G10 


3329 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


SIM 10000043 H01 


3330 


SAU101797 


5537 


SAUlc0032_orf_17p 


12221 


S 1 M 1 000U043H0 J 


3330 


SAU 101798 


5538 


SAU 1 c0032_orf_l 8p 


12222 


S1M10000043H03 


3331 


SAU101803 
^ArnmcnA — 


5543 


SAU 1 c0032_orf_23 p 


12228 


o 1 Nl i UUUUuh j rlU 5 


3331 


oAU I U 1 5U4 


5544 


#N/A 


ffJN/A 


S1M10000043H04 


3332 


SAU 1001 28 


5231 


#N/A 


#N/A 


S1M10000043H04 


3332 


SAU 10 1549 


5476 


SAUlc0043_prf_64p 


12549 


S1M10000043H04 


3332 


SAU101576 


5488 


SAUlc0044_orf_105p 


12554 


S1M10000043H05 


3333 


SAU200058 


5773 


SAU2c0134_orf_lp 


12719 
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ID 


S I M1U00UU4 3H05 


3333 


cat m AAA.cn 

SAU200059 


5774 


SAUzcU 1 3 4_ort_3p 


1 inn 

1 2720 


S1M10000Q43H06 


3334 


C A T 7 1 a*~i Alt 

SAU 10241 7 


5663 


O A 7T1 „AA1 A 1 i-l 

SAU J c003 0_ori_l 7p 


12204 


S I MI UO00043HO6 


3334 


C ATT1 A^O/TI 

SAU 102863 


5737 


#N/A 


#N/A 


S 1M1OO0U043HO9 


3335 


SAU3 02950 


5914 


OAT TO ^1 C1 1 C 1 O 

SAU3c 151 2_ori_l 2p 


13160 


S1M10000U43H10 


3336 


O A Til f\1 /\0 A 

SAU 101 024 


5369 


O A T Tl ^AA A £ C n/"\_ 

SAU 1 c0045_orf_90p 


I27ll 


S1M10Q00043H11 


3337 


SAU 101907 


5574 


OATH *C\(\ A C\ - C rin 

SAU 1 c0040_orf_79p 


12442 


S I M 1 0000044 A02 


3338 


O A TT1A1 /\tV> 

SAU 10 1 092 


5381 


O A T 7 1 „AAOO ~ ^r- o 

SAU I c002S_ori_9p 


12192 


cixjfi aaaaa a /i a a^ 

S 1 Ml 0000U44AO6 


3339 


O ATT1 Al TTt 

SAU 101777 


5527 


O A TT1 *AAn c on_ 

SAU 1 c003 7_prt_39p 


12352 


O 1 TW J"1 AAAAA A A A AO 

S1M10000044A08 


3340 


SAU101175 


5388 


O A T T t *AA^ 1 ^ i 

SAU 1 c003 l_orf_lp 


12213 


nil jM AAAAAjI a A AA 

a I Ml 0000U44AO9 


3341 


O A T T 1 A****^ A^ 

SAU 102292 


5638 


SAU 1 c003 o_ori__l Op 


12368 


S1M10000044A11 


3342 


SAU 102602 


5708 


SAU 1 c003 2_orf_5p 


12249 


S1M10000044A12 


3343 


SAU101791 


5532 


SAU 1 c003 2_orf_l 2p 


12216 


S1M10000044BOI 


3344 


SAU 102268 


5630 


SAU 1 c0032 orf 63p 


12252 


S l M 1 0000044B02 


3345 


SAU 10 1968 


5581 


SAUlc0028_orf_43p 


12187 


S1M10000044B05 


3346 


SAU 100690 


5309 


#N/A 


#N/A 


S 1 M 1 0000044B06 


3347 


SAU 100547 


5290 


SAU 1 c003 2_orf_3p 


12240 


S1M10000044B06 


3347 


SAU 1028 81 


5740 


SAU 1 c003 2_orf_4p 


12242 


S 1 M 1 0000044B08 


3348 


SAU 101 752 


5522 


SAU1 c0040_orf_85p 


12447 


o*x jT1 AAAAAA A W 1 1 

SlMlU000044Bl 1 


3349 


O A T T 1 A t ~ 

SAU10I573 


5485 


SAU 1 c0044_ort_2 1 2p 


12587 


S1M10000044B12 


3350 


SAU201 197 


5806 


SAU2c0429_orf_2p 


12938 


S 1 Ml 0000044C04 


3351 


SAU 10 1793 


5534 


S AU1 c003 2_orf_l 4p 


12218 


S1M10000044C06 


3352 


SAU101614 


5494 


SAU 1 c0044_orf_9p 


12649 


S 1 Ml 0000044C07 


3353 


SAU 100964 


5363 


SAU 1 c0044_orf_86p 


12641 


S1M10000044C07 


3353 


SAU 100965 


5364 


SAU1 c0044_orf_87p 


12642 


S 1 Ml 0000044C08 


3354 


SAU 102909 


5743 


S AU 1 c003 6_orf_l 6p 


12315 


S1M10000044C11 


3355 


SAU101793 


5534 


SAU1 c0032_orf_ 1 4p 


12218 


S 1 M 1 0000044C 1 2 


3356 


SAU 1022 80 


5632 


SAU1 c0038_orf_3p 


12378 


S IM 1 0000044 DO 1 


3357 


O A T T1 AAC A £1 

SAU 100546 


5289 


SAU 1 c003 2_orf_2p 


12235 


S l M 1 0000044DO l 


3357 


O A TT1 AO OOA 

SAU 102880 


5739 


SAU 1 c0032_orf_l p 


12224 


S 1 M 1 0000044D04 


3358 


£1 A THAI *7rtO 

SAU 101 793 


5534 


SAU 1 c003 2_otl__14p 


I221S 


S 1 M 1 0000044D06 


3359 


PATT1A11 AA 

SAU101300 


5415 


SAUlc0044_orf_l 13p 


12557 


S 1 Ml 0000044D06 


3359 


SAU 101 365 


5432 


SAUlc0044_orf_l 12p 


12556 


SI Ml 0000044 DU8 


3360 


Haiti A1T7A 

SAU 102270 


5631 


SAU 1 c003 2_ort_65p 


12253 


S 1 M 1 0000044D09 


3361 


n ATT1 f\t\ ill 

SAU100131 


5232 


SAU 1 c0043_orf_l 56p 


12517 


S1M10000044D1O 


3362 


SAU201197 


5806 


SAU2c0429_orf_2p 


12938 


c 1 x a"i aaaaa/I at\i i 
ts 1 M 1 0000U44D 1 1 


3363 


SAU101571 


5483 


C AT71 rt AAAA n/\ 

SAUlc0044_orr_210p 


12585 


nil AT-i AAAAA .A A "f~\ 1 O 

SIM10000044D12 


3364 


C a TT1 rtTO? 1 

SAU 10223 J 


5614 


SAU1 c0043_orf_l 8p 


12527 


S1M10000044DJ2 


3364 


SAU 102232 


5615 


SAU 1 c0043_orr_ 1 9p 


12530 


oi xri aaaaa a A T? a 1 
SlM100UUU44b01 


3365 


SAU101371 


5435 


SAU 1 c003 3_ort_7p 


12275 


nil fi r\f\f\r\f\ A A PAt 

S 1M 1 0000044b02 


3366 


n * i 7i no too 

SAU 102283 


5634 


SAU 1 c0006_orf_l p 


12119 


S1M100UUU44E06 


3367 


SAU201571 


5824 


OAT TO «n A A *~1 1 1— 

SAU2c0447_orl_l 7p 


12997 


S 1 M 1 0000044 Jb07 


3368 


C" A77TA1 On 

SAU301829 


5902 


OAT TO -1 f 1 c . J? O— . 

S AU3 c 151 5_ort_7p 


13162 


S IM 1 O0G0G44fc,09 


3369 


O A 7T1 AlOOA 

SAU101320 


5420 


SAU 1 cOO 1 5_orf_ I dp 


12128 


q 1 \a 1 nnnnnAAR 1 n. 

o llvilUUUUUH-'^Cpl \J 


55 /U 






SAU 1 CUU 1 o_^OrI^_3p 




S1M10000044E11 


3371 


SAU101270 


5410 


SAUlc0037_orf_89p 


12365 


S1M10000044F02 


3372 


SAU101632 


5499 


SAUlc0039_orfJ3p 


12407 


S1M10000044F06 


3373 


SAU101756 


5524 


SAUlc0040_orf_82p 


12445 


S1M10000044F08 


3374 


SAU101262 


5406 


SAUlc0042_orf_113p 


12488 
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ID 


blM10000044F10 


3375 


SAU 101092 


5381 


SAUlcO028 orf_9p 


12192 


S1M10000044F10 


3375 


oat m nation 

SAU202882 


5855 


SAU2c03 8 1 orf_3p 


12848 


S1M10000044G02 


3376 


SAU 102933 


5744 


SAU 1 c0039_orf62p 


12412 


S1MI 0000044G05 


3377 


O ATT1 Alun 

SAU1 01242 


5404 


SAU lc0044_orfj 8p 


12578 


S1M10000044G08 


3378 


SAU 1 02601 


5707 


SAU lc0041_orf_46p 


12467 


S 1 M 1 0000044G08 


3378 


SAU 102606 


5711 


SAU 1 c004 l_orf^50p 


12471 


S 1 M 1 0000044G 1 0 


3379 


SAU101092 


Moi 

5381 


SAU 1 c0028_orf_9p 


12192 


S 1 M 1 0000044G 1 0 


3379 


SAU202882 


5855 


SAU2c03 8 1 _orf_3p 


12848 


S 1M 1 0000044G1 1 


3380 


O AYT1 Aird/ 

SAU101546 


5475 


SAU 1 c003 7_orf_l 3 3p 


12349 


S1M10000044HU6 


3381 


O A TT1 f\l\t\£ A 

SAU 100964 


5363 


SAUlc0044_orf_86p 


12641 


S 1 M 1 0000044H06 


3381 


SAU 100965 


5364 


SAU 1 c0044_orf_87p 


12642 


S 1 M 1 0000044H07 


3382 


SAU1 00595 


5294 


SAU 1 c0043_orf_62p 


12547 


S1M10000044H08 


3383 


SAU101543 


5473 


SAU 1 c003 7_orf_l 3 Op 


12346 


S1M10000044H09 


3384 


SAU 1008 86 


5349 


SAU 1 cOO 1 8_orf_l 6p 


12139 


S1M10000044H09 


3384 


SAU 100887 


5350 


S AU1 cOOl 8_prf_l 5p 


12138 


S1M10000044H10 


3385 


SAU101573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


S 1 M 1 0000044H M 


3386 


SAU1 02578 


5701 


SAU 1 c003 9_orf_6 1 p 


12411 


S1M10000045A02 


3387 


SAU100866 


5344 


S AU 1 c0044_orf_l OOp 


12553 


S1M1 0000045 A06 


3388 


SAU 102602 


5708 


SAU 1 c0032_orf_5p 


12249 


S 1 M 1 0000045 A07 


3389 


SAU102378 


5653 


SAU1 c0040_orf_61p 


12437 


S1M1 0000045 A08 


3390 


SAU 1023 3 6 


5646 


SAUlc0045_orf_146p 


12659 


SI Ml 0000045 A12 


3391 


SAU201765 


5833 


SAU2c0309_orf_5p 


12770 


S1M10000045B01 


3392 


SAU1 01791 


5532 


S AU 1 c003 2_orf_l 2p 


12216 


S 1 M 1 0000045B02 


3393 


SAU 100546 


5289 


S AU1 c0032_orf_2p 


12235 


S 1 M 1 0000045B03 


3394 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S 1 M 1 0000045B07 


3395 


SAU101803 


5543 


SAU 1 c0032_orf_23p 


12228 


S1M10000045B10 


3396 


SAU200468 


5781 


S AU2c0429_orf_l 9p 


12937 


S1M1 000004 5B 11 


3397 


SAU 101 571 


5483 


SAU I c0044_orf_2 1 Op 


12585 


S1M10000045B12 


3398 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S1M10000045C02 


3399 


SAU 100690 


5309 


#N/A 


#N/A 


S 1 M 1 0000045C03 


3400 


SAU 100887 


5350 


SAU1 cOO 1 8_orf_l 5p 


12138 


S1M10000045C04 


3401 


SAU 1022 86 


5636 


SAU 1 c003 8_orf_6p 


12393 


S 1 Ml 0000045 C04 


3401 


SAU 102287 


5637 


SAU 1 c003 8_orf_7p 


12398 


S1M10000045C05 


3402 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S I M 1 0000045C07 


3403 


SAU101573 


5485 


SAU 1 c0044_orf_2 1 2p 


12587 


1 Ml 0000045 C09 


3404 


SAU101744 


5520 


SAU 1 c0037_orf_94p 


12367 


CtTk Ti AA/\rt/\ j< C/~*f\f\ 

MM1OO00O45CO9 


3404 


SAU300191 


5868 


SAU3 c0672_oif_ 1 p 


13037 


S1M10000045D01 


3405 


SAU101893 


5572 


SAU 1 c0034_orf_3 2p 


12282 


SI Ml 000004 5JJ03 


3406 


£\ A r T 1 A 1 tfAA 

SAU 101599 


5491 


SAUlc0041_orJM>p 


12478 


S 1 Ml 0000045D07 


3407 


SAU101491 


5464 


SAU 1 c0025_orf_20p 


12165 


S1M10000045D08 


3408 


O ATTIA^I 11 

SAU102117 


5603 


SAUlc0027_orf_6p 


12181 


S l M 1 0000045D09 


3409 


SAU 101 572 


5484 


SAU 1 c0044_orf_21 lp 


12586 


S1M10000045D10 


3410 


SAU 100866 


5344 


SAU 1 c0044_orf_100p 


12553 


q t \/fi f\ncif\r\A^r\i 1 

o 1 JVl 1 DLf 1 1 




oa r n rii Acn 


5465 


oAU 1 CUUZ0__OtT_2 lp 


12166 


S1M10000045D11 


3411 


SAU1 01493 


5466 


SAUlc0025_orf_22p 


12167 


S1M10000045D12 


3412 


SAU101800 


5540 


SAUlc0032_orf_20p 


12225 


S1M10000045D12 


3412 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000045E04 


3413 


SAU102132 


5605 


SAUlc0027_orf_19p 


12177 
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S1M1O00O045EO5 


3414 


SAU101491 


5464 


SAU1 c0025_orf_j20p 


12165 


S 1 M 1 0000045E08 


3415 


SAU201752 


5832 


SAU2c043 6_orf_19p 


12963 


S1M1O000045EO9 


3416 


SAU101794 


5535 


#N/A 


#N/A 


S1M10000045E10 


3417 


SAU101756 


5524 


SAU1 c0040 orf_82p 


T^A AC 

12445 


S1M10000045E11 


3418 


SAU1 00970 


5365 


SAU 1 c0043_orf_ 1 97p 


12529 


S 1M 1 0000045E1 2 


3419 


SAU 100547 


5290 


SAU1 c0032__orf_3p 


12240 


S1M10000045F04 


3420 


SAU 102241 


5617 


SAU 1 c0043_orf_25p 


12539 


S1M10000045F05 


3421 


SAU1 00 11 4 


5228 


SAUlc0043_orf_225p 


12535 


S1M10000045F08 


3422 


SAU200657 


5789 


#N/A 


#N/A 


S 1 M 1 000004 5F 1 1 


3423 


SAU102117 


5603 


S AU1 c0027_orf_6p 


12181 


S1M10000045F12 


3424 


SAU 101 806 


5546 


SAU 1 c0032_orf_J25p 


12230 


S1M10000045G03 


3425 


SAU 102059 


5597 


SAUlc0034_orf_51p 


12286 


S1M10000045G06 


3426 


SAU 1 01400 


5444 


S AU1 c003 6_orf_3 5p 


12326 


S1M10000045G07 


3427 


SAU101561 


5479 


SAU 1 c0022_orf_4p 


12149 


S1M10000045G08 


3428 


SAU 100690 


5309 


#N/A 


#N/A 


S 1M1 0000045G 1 0 


3429 


SAU20I571 


5824 


SAU2c0447_orf_17p 


12997 


S1M10000045G12 


3430 


SAU101400 


5444 


SAU 1 c0036_orf_35p 


12326 


S1MI0000045H06 


3431 


SAU200928 


5798 


S AU2c03 65_orf_5p 


12815 


S1M10000045H10 


3432 


SAU 1004 14 


5270 


S AU1 c0022_orf_24p 


12148 


S1M10000045H11 


3433 


SAU 1004 14 


5270 


SAU 1 c0022_orf_24p 


12148 


S1M10000046A03 


3434 


SAU202731 


5850 


#N/A 


#N/A 


S 1 M 1 0000046A04 


3435 


SAU 100062 


5225 


SAU 1 c003 5_prf_98p 


12309 


S1M10000046A04 


3435 


SAU 100231 


5245 


#N/A 


#N/A 


S1M10000046A06 


3436 


SAU1 01383 


5438 


SAU 1 c0022_orf_20p 


12147 


S1M10000046A08 


3437 


SAU200994 


5802 


SAU2c0428_orf_4p 


12935 


S1M10000046A09 


3438 


SAU 1003 15 


5260 


S AU1 c0037_orfJ52p 


12358 


S1M10000046A11 


3439 


SAU 100432 


5271 


SAUlc0040_orf_88p 


12450 


S1M1 0000046 All 


3439 


SAU 100433 


5272 


S AU1 c0040_orf_87p 


12449 


S1M10000046A12 


3440 


SAU101814 


5551 


SAU 1 c0032_orf_3 2p 


12237 


S 1 M 1 0000046BO 1 


3441 


SAU 1023 3 4 


5645 


SAU lc0045_orf_144p 


12658 


S 1 M 1 0000046B03 


3442 


SAU 101 039 


5373 


SAU 1 c0043_orf_l 8 lp 


12522 


S1M10000046B04 


3443 


SAU1 01797 


5537 


SAU 1 c003 2_orf_l 7p 


12221 


S I M 1 0000046B05 


3444 


C> ATT1 A1 1 C /" 

SAU101156 


5386 


SAU 1 c003 6_orf_l 2p 


12311 


S I M 1 0000046B07 


3445 


SAU 100866 


5344 


SAU 1 c0044_orf_100p 


12553 


S1M10000046B08 


3446 


SAU101365 


5432 


SAU 1 c0044_orf_l 1 2p 


12556 


S l M 1 0000046B09 


3447 


SAU 100866 


5344 


SAU 1 c0044 orf_l OOp 


12553 


S1M10000046BH 


3448 


SAU 102541 


5697 


SAUlc0045_orf_195p 


12668 


S1M10000046B12 


3449 


SAU 101 400 


5444 


SAU 1 c0036_orf_35p 


12326 


S1M10000046C02 


3450 


SAU200601 


5787 


#N/A 


#N/A 


O 1 A X 1 t\f\(\C\f\A /Lt~ x C\ A 

S l M 1 00U0046C04 


3451 


C A TT1 AA1 1 O 

bAUlOOllo 


5229 


bAU 1 cOOl 5_ort_13p 


12125 


S1M10000046C05 


3452 


SAU101159 


5387 


SAU 1 c003 6_orf_46p 


12331 


S 1 M 1 0U00046C06 


3453 


0 A T 7 1 AO ^OC 

SAU 102585 


5703 


SAU 1 c0044_orf_289p 


12611 


S1M10000046C06 


3453 


SAU201773 


5834 


SAU2c0446_orf_4p 


12996 


i iv x i r\f\c\(\r\A Xfm 
a 1 JV11UUUUU40L.U / 


3454 




5708 


oAU icuujz_ori_jp 


12249 


S1M10000046C08 


3455 


SAU100414 


5270 


SAUlc0022_orf24p 


12148 


S1M10000046C11 


3456 


SAU1 02144 


5608 


SAUlc0041_orf_15p 


12459 


S1M10000046C12 


3457 


SAU 1003 13 


5259 


SAU 1 c0045_prf_l 53p 


12661 


S1M10000046C12 


3457 


SAU 100359 


5264 


SAUlc0032_orf_35p 


12239 
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S1M10000046D01 


3458 


SAU100158 


Mio 

5238 


SAU 1 c0040_orf_80p 


12443 


S 1 M 1 0000046D02 


3459 


SAU102144 


5608 


SAUlc0041_orf_15p 


12459 


S1M10000046D03 


3460 


SAU101857 


5560 


SAU1 c0044_orf_l 56p 


12569 


S1M10000046D04 


3461 


SAU 102433 


5668 


SAU 1 c0045_orf_37p 


12701 


S 1 M 1 0000046D05 


3462 


SAU 102602 


5708 


SAU 1 c003 2_orf_5p 


12249 


S1M10000046D08 


3463 


SAU 101495 


5467 


SAU 1 c0037_orf_65p 


12360 


S 1 Ml 0000046D09 


3464 


SAU 100679 


5305 


SAU 1 cOO 1 8_orfJ 4p 


12137 


S1M10000046D10 


3465 


SAU101808 


5548 


S AU 1 c003 2_orf_27p 


12232 


S1M10000046D11 


3466 


SAU 100496 


5279 


SAU 1 c004 l_orfj83p 


12484 


S1M10000046D1 1 


3466 


SAU301004 


5882 


SAU3 c 1 25 5_orf_l p 


13079 


S 1 M 1 0000046D 1 2 


3467 


SAU 100496 


5279 


SAU 1 c004 l_orf_83 p 


12484 


S1M10000046D12 


3467 


SAU301004 


5882 


S AU3 cl 255_orf_l p 


13079 


S1M10000046E01 


3468 


SAU101610 


5492 


SAU 1 c0044_orf_5p 


12629 


S1M10000046E02 


3469 


SAU101857 


5560 


SAU 1 c0044_orf_l 56p 


12569 


SI Ml 0000046E04 


3470 


SAU101800 


5540 


SAUlc0032_prf_20p 


12225 


S 1 Ml 0000046E04 


3470 


SAU101801 


5541 


#N/A 


#N/A 


S1M10000046E07 


3471 


SAU10052I 


5283 


SAUlc0044_orf_250p 


12600 


S1M10000046E08 


3472 


SAU 102283 


5634 


SAUlc0006_orJMp 


12119 


S 1 Ml 0000046E 1 0 


3473 


SAU 102283 


5634 


SAU 1 c0006_orf_l p 


12119 


S1M10000046F01 


3474 


SAU101028 


5370 


SAU 1 c0043_orf7p 


12552 


S 1 Ml 0000046F02 


3475 


SAU 100546 


5289 


SAU 1 c0032_orf_2p 


12235 


S 1M1 0000046F02 


3475 


SAU 102880 


5739 


SAU 1 c003 2 orfj p 


12224 


S 1 Ml 0000046F05 


3476 


SAU1 02671 


5729 


SAU I c0024_orf_9p 


12161 


S 1 Ml 0000046F06 


3477 


SAU 100702 


5310 


SAU 1 c0029_orf3 4p 


12196 


S 1 Ml 0000046F06 


3477 


SAU3 00825 


5878 


SAU3cl 171_orf_lp 


13068 


S 1 Ml 0000046F08 


3478 


SAU1 02297 


5640 


SAU 1 c0045_orf_4 1 p 


12704 


S 1 Ml 0000046F09 


3479 


SAU100517 


5282 


#N/A 


#N/A 


S1M10000046F10 


3480 


SAU 102059 


5597 


SAU 1 c0034_orf 5 1 p 


12286 


S1M10000046F12 


3481 


SAU101365 


5432 


SAU 1 c0044_orf_l 1 2p 


12556 


S 1 M 1 0000046G0 1 


3482 


SAU200752 


5795 


SAU2c0354_oriMp 


12809 


S 1 M 1 0000046GO 1 


3482 


SAU3 00975 


5880 


S AU3 c 1 240_orf3p 


13075 


S 1M1 0000046G02 


3483 


SAU101571 


5483 


SAU 1 c0044_orf_2 1 Op 


12585 


S 1 M 1 0000046G03 


3484 


SAU 100773 


5326 


SAU 1 c003 8_orf_39p 


12377 


S1M10000046G04 


3485 


SAU 100436 


5273 


SAU 1 c0023_orf_20p 


12154 


S1MI0000046G07 


3486 


SAU 101 866 


5564 


SAU1 c003 6_orfJ2 1 p 


12319 


S 1M 1 0000046G09 


3487 


SAU 102663 


5727 


SAU 1 c0024 _prf_2p 


12158 


S 1 M 1 0000046G 1 0 


3488 


SAU101756 


5524 


SAU 1 c0040_orf 82p 


12445 


S 1 M 1 0000046HO 1 


3489 


SAU101445 


5452 


SAU1 c003 8_orf47p 


12382 


S 1 M 1 0000046H0 1 


3489 


SAU 10 1446 


5453 


SAU 1 c0038_orf_48p 


12383 


S1MI0000046H10 


3490 


SAU200928 


5798 


SAU2c03 65_orf 5p 


12815 


S l M 1 0000047 A03 


3491 


SAU 100 157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


S l M 1 0000047 A04 


3492 


SAU300572 


5873 


S AU3 c 1 0 1 9_orf_l p 


13051 


S I Ml 0000047A05 


3493 


SAU 101 805 


5545 


SAU 1 c003 2_orf24p 


12229 


c 1 h/f i nnnrirti'? a n< 

o IM 1 UUUUIW / AUO 




o ATTOflt 
oAUiU 1 / fj 


5835 


C A T TO r*r\/l /I £ n*F An 
oAUZCU44D_0n:_4p 


12996 


S1M10000047A06 


3494 


SAU301030 


5883 


SAU3cl268_orf_lp 


13080 


S1M10000047A07 


3495 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000047A08 


3496 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000047A09 


3497 


SAU 1 01271 


5411 


SAUlc0037_orf_90p 


12366 
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ni \ m i r\f\t\i\f\A 7 A 1 A 

SIM10000047A10 


3498 


o ami f\ri'-r 1 

SAU 100751 


5321 


SAU1 c0036_orf_59p 


12335 


nil ri f\f\w\r\i\A 1111 

S1M10000047A11 


3499 


SAU100131 


5232 


SAUlc0043_orf_156p 


12517 


S1M10000047A12 


3500 


SAU100300 


5253 


S AU1 c0040 orf_90p 


12451 


S I M 1 0000047B02 


3501 


SAU101791 


5532 


SAUlc0032_oriM2p 


12216 


S 1M 1 0000047B04 


3502 


SAU101366 


5433 


SAU1 c0033_orf_2p 


12266 


S 1M 1 0000047B05 


3503 


SAU101545 


5474 


S AU 1 c0037_orf_l 3 2p 


12348 


S1M10000047B06 


3504 


SAU200006 


5770 


SAU2c01 57_orf_lp 


12723 


S 1M 1 0000047B08 


3505 


SAU 101 808 


5548 


S AU1 c0032_orf_27p 


12232 


S l M 1 0000047B09 


3506 


SAU100131 


5232 


SAU1 c0043_orf_l 56p 


12517 


S1M10000047B10 


3507 


O ATT1 A1 1 C/ 

SAU 10 11 56 


5386 


SAU 1 c0036 orf_l 2p 


12311 


S1M10000047B12 


3508 


SAU 101 868 


5565 


SAU 1 c003 6_orf_23p 


12320 


S1M10000047C01 


3509 


SAU 100275 


5252 


SAU1 cO036_orf_l 5p 


12314 


S l M 1 0000047C02 


3510 


SAU101156 


5386 


SAU 1 c0036_orf_l 2p 


12311 


S l M 1 0000047C03 


3511 


SAU200006 


5770 


SAU2c01 57_orf_lp 


12723 


S 1 M 1 0000047C04 


3512 


SAU 101271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S 1 M 1 0000047C06 


3513 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 


S 1 M 1 0000047C08 


3514 


SAU101808 


5548 


SAUlc0032_orf_27p 


12232 


S 1M 1 0000047C09 


3515 


SAU101271 


5411 


S AU1 c0037_orf_90p 


12366 


S1M10000047C1 1 


3516 


SAU201775 


5835 


SAU2c0446_orf_4p 


12996 


S1M10000047C11 


3516 


SAU301030 


5883 


SAU3 c 1 268_orf_l p 


13080 


S1M10000O47C12 


3517 


SAU 1 01 868 


5565 


SAU 1 c003 6_orf_23p 


12320 


S1M10000047D02 


3518 


SAU101387 


5440 


SAU 1 c003 8_orf_52p 


12386 


S 1M 1 0000047D03 


3519 


SAU 10 1868 


5565 


SAU 1 c0036_orf_23p 


12320 


S 1 Ml 0000047D04 


3520 


SAU 100 157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


S1M10000047D05 


3521 


SAU101271 


5411 


SAU 1 c003 7_orf_90p 


12366 


S1M10000047D09 


3522 


SAU 100921 


5355 


SAU 1 c003 8_orf_76p 


12396 


S 1 M 1 0000047D 1 0 


3523 


SAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


S1M10000047D11 


3524 


SAU 103 03 8 


5757 


#N/A 


#N/A 


S1M10000047D12 


3525 


SAU 101 175 


5388 


SAU 1 c003 l_orf_ 1 p 


12213 


S 1 M 1 0000047EO 1 


3526 


SAU100158 


5238 


SAU 1 c0040_orf_80p 


12443 


S 1 M 1 0000047E02 


3527 


SAU100131 


5232 


SAU 1 c0043_orf_l 56p 


12517 


S 1 M 1 0000047E03 


3528 


SAU 102452 


5676 


SAU 1 c0045_orf_20p 


12674 


S 1 MI 000004 7E04 


3529 


SAU 101 996 


5584 


SAU 1 c0040_orf_99p 


12456 


S1M10000047E05 


3530 


SAU101815 


5552 


SAU 1 c003 2_orf_33p 


12238 


S1M10000047E06 


3531 


SAU 1 01 807 


5547 


SAU 1 c003 2_orf_26p 


12231 


S I M 1 0Q00047E08 


3532 


O A TT1 AI^AA 

SAU 102200 


5611 


SAU 1 c0045_orf_l 68p 


12665 


S 1 M 1 0000047E09 


3533 


SAU 1008 10 


5333 


SAU 1 c003 7_orf_l 1 p 


12343 


S1M10000047E10 


3534 


SAU200928 


5798 


S AU2c03 65_orf_5p 


12815 


S1M10000047E1 1 


3535 


O ATT1 A1 1 C /T 

SAU101156 


5386 


SAUlc0036_orf_12p 


12311 


S 1 M 1 UO0U047E 1 2 


3536 


OAT TAAAnO O 

SAU20092S 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047F02 


3537 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


SlM10000047r03 


3538 


SAU101242 


5404 


SAU1 c0044_orf_l 8p 


12578 


S 1 M 1 0000047F04 


3539 


SAU3 00572 


5873 


S AU3 c 1 0 1 9_orf_l p 


13051 


b 1 JVll UUUUU4 /ru r> 


3540 


C A T TT (11171 


541 1 


bAU lcUUi /_orr_9Up 


12366 


S1M10000047F06 


3541 


SAU200928 


5798 


SAU2c0365_orf_5p 


12815 


S1M10000047F07 


3542 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000047F08 


3543 


SAU 10 1242 


5404 


SAUlcO044_orf_18p 


12578 


S1M10000047F09 


3544 


SAU100157 


5237 


SAUlc0040_orf_81p 


12444 
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ID 


S1M1000U047F10 


3545 


SAU201571 


con a 

5824 


S AU2c0447_orf_l 7p 


12997 


MM10U0U047r 11 


3546 


O ATT1/M one 

oAU 101805 


5545 


aAUlc0032_orf_24p 


12229 


S1M10000047F12 


3547 


SAU101808 


5548 


SAU 1 c0032_orf_27p 


12232 


blM!0000047G01 


3548 


O ATT1 All /-n 

SAU101369 


5434 


SAU 1 c003 3_orf_5p 


12274 


&1M10000047G02 


3549 


SAU1 00141 


5236 


SAU 1 c0032_orf_8p 


12259 


S 1 Ml 0000047G04 


3550 


SAU101341 


5424 


SAU 1 c0044_orf_3 8p 


12618 


a 1 M 1 0Q00047GQ5 


3551 


SAU 100684 


5306 


SAU 1 c0044_orf_68p 


12632 


S1M10000047G05 


3551 


SAU 100685 


5307 


SAU I c0044_orf_69p 


12633 


S1M10000047G06 


3552 


SAU 100 141 


5236 


SAU 1 c003 2_orf_8p 


12259 


a 1 Ml 000004 7G07 


3553 


SAU101798 


5538 


SAUlc0032_orfJ8p 


12222 


S1M10000047G08 


3554 


SAU 101028 


5370 


SAU 1 c0043_orf_7p 


12552 


S 1 Ml 0000047G09 


3555 


SAU 1008 10 


5333 


SAU 1 c003 7_orf_l 1 p 


12343 


S 1 Ml 000004 7G 10 


3556 


SAU 102607 


5712 


SAU1 c004 l__orf_5 lp 


12472 


S1M10000047H03 


3557 


SAU201571 


5824 


S AU2c0447_prf_l 7p 


12997 


S 1 Ml 0000047H04 


3558 


SAU 102200 


5611 


SAU 1 c0045_orf_l 68p 


12665 


S1M1 000004 7H05 


3559 


SAU 102452 


5676 


SAU 1 c0045_orf_20p 


12674 


S1M10000047H06 


3560 


SAU 10303 8 


5757 


#N/A 


#N/A 


S1M10000047H07 


3561 


SAU200006 


5770 


SAU2c0 1 57_orf_I p 


12723 


S1M10000047H08 


3562 


SAU 101798 


5538 


SAU1 c0032_orf_l 8p 


12222 


S1M10000047H09 


3563 


SAU 102578 


5701 


S AU1 c003 9_orf_6 1 p 


12411 


SIM10000047HI1 


3564 


SAUI01028 


5370 


SAU1 c0043_orf_7p 


12552 


S1M10000048A02 


3565 


SAU201571 


5824 


SAU2c0447_orf_l 7p 


12997 


S1M10000048A03 


3566 


SAU 100866 


5344 


SAU 1 c0044_orf_ 1 OOp 


12553 


SIM10000048A04 


3567 


SAU 103 03 8 


5757 


#N/A 


#N/A I 


S1M10000048A05 


3568 


SAU101868 


5565 


SAUlc0036_orf_23p 


12320 


S 1 Ml 0000048A06 


3569 


SAU100157 


5237 


SAU1 c0040_orf_8 1 p 


12444 [ 


SI Ml 0000048A07 


3570 


SAU101156 


5386 


SAU1 c0036_orf_l 2p 


12311 


S1M10000048A09 


3571 


SAU100158 


5238 


S AU1 c0040_orf_80p 


12443 


S1M10000048A10 


3572 


SAU201571 


5824 


SAU2c0447_orfJ 7p 


12997 


S1M1000G048A1 1 


3573 


SAU101807 


5547 


SAU 1 c003 2_orf_26p 


12231 


S1M10000048A12 


3574 


SAU101271 


5411 


SAU1 c0037_orf_90p 


12366 


S 1 M 1 0000048B02 


3575 


SAU 100608 


5297 


SAU 1 c003 4_orf_69p 


12293 


a 1 M 1 0000U48B05 


3576 


SAU101028 


5370 


SAU1 c0043_orf_7p 


12552 


S1M10000048B08 


3577 


SAU1 02452 


5676 


SAU 1 c0045_orf_20p 


12674 


SIM10000048B10 


3578 


SAU 100 158 


5238 


SAU 1 c0040_orf_80p 


12443 


SIM10000048B1 1 


3579 


SAU1 03038 


5757 


#N/A 


#N/A 


nn jfT f\C\C\f\f\ A on 1 O 

S1M10000U48B12 


3580 


SAU200916 


5797 


SAU2c0373_orf_4p 


12838 


n I \ /1 AAAAA A on 1 'I 

S1M10000048B12 


3580 


SAU301620 


5899 


SAU3c 1 478_orf_2p 


13140 


a l M 1 QUU0U4SC0 1 


3581 


O A T T 1 A 1 f\^0 

SAU 10 1028 


5370 


SAU 1 c0043_orfJ7p 


12552 


a 1 M 1 00U004SC02 


3582 


SAU301465 


5896 


SAU3cl 429_orf_4p 


13121 


S 1 M 1 0000048C03 


3583 


SAU1 02200 


5611 


S AU 1 c0045_orf_l 68p 


12665 


S1M10000U48C05 


3584 


OAT TOAAAfl O 

SAU3 00998 


5881 


SAU3c 1 253_orf_3p 


13077 


alM100U0048C06 


3585 


SAU 1006 84 


5306 


SAU 1 c0044_orf_68p 


12632 




JJOJ 


5»AU lUUOOD 


5307 


l>au l cuu44_on_oyp 


12633 


S1M10000048C07 


3586 


SAU1 02452 


5676 


SAUlc0045_orf_20p 


12674 


S1M10000048C08 


3587 


SAU 101 632 


5499 


SAUlc0039_orf_3p 


12407 


S1M10000048C09 


3588 


SAU101907 


5574 


SAUlc0040_orf_79p 


12442 


S1M10000048C11 


3589 


SAU101815 


5552 


SAUlc0032_orf_33p 


12238 
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S1M10000048D02 


3590 


SAU100123 


5230 


SAU 1 c0043_orf_l 89p 


12526 


S1M10000048D02 


3590 


SAU1 02001 


5586 


SAU1 c0040_orf_l 02p 


12424 


S1M10000048D02 


3590 


SAU103159 


5762 


SAUlc0045_orf_204p 


12670 


S1M10000048D02 


3590 


SAU201827 


5837 


SAU2c0449_orf_2 1 p 


13002 


S1M10000048D08 


3591 


SAU3 00572 


5873 


S AU3 c 1 0 1 9_orf_l p 


13051 


S1M10000048D09 


3592 


SAU100141 


5236 


SAU1 c0032_orf_8p 


12259 


S1M10000048D10 


3593 


SAU3 02950 


5914 


SAU3 cl 5 1 2orf_ 1 2p 


13160 


S1M10000048D12 


3594 


SAU 102599 


5706 


SAU 1 c004 1 orf45p 


12466 


S1M10000048D12 


3594 


SAU103191 


5765 


S AU 1 c004 l__prf_44p 


> 12465 


S1M100OO048EO2 


3595 


SAU101028 


5370 


SAUlc0043_orf_7p 


12552 


S1M10000048E03 


3596 


SAU 102200 


5611 


SAUlc0045_orf_168p 


12665 


S1M10000048E04 


3597 


SAU 101 545 


5474 


SAU 1 c0037_orf_l 3 2p 


12348 


S1M1000004SE06 


3598 


SAU200006 


5770 


S AU2c0 1 57_orf_l p 


12723 


S1M10000048E07 


3599 


SAU1 00959 


5359 


SAUlc0042_orf_l 02p 


12485 


S I M 1 0000048E08 


3600 


SAU101807 


5547 


SAUlc0032_orf_26p 


12231 


S1M10000048E10 


3601 


SAU3 02950 


5914 


SAU3 c 1 5 1 2_orf_l 2p 


13160 


S1M10000048F02 


3602 


SAU101387 


5440 


SAU 1 c003 8_orf_52p 


12386 


S1M10000048F07 


3603 


SAU101175 


5388 


SAUlc0031_orf_lp 


12213 


S1M10000048F08 


3604 


SAU 100 157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


S1M10000048F09 


3605 


SAU101793 


5534 


SAUlc0032_orf_14p 


12218 


S1M10000048F11 


3606 


SAU202174 


5845 


S AU2c04 1 2_orf_3p 


12895 


S1M10000048F11 


3606 


SAU301148 


5888 


#N/A 


#N/A 


S1M10000048F12 


3607 


SAU 10303 8 


5757 


#N/A 


#N/A 


S1M10000048G02 


3608 


SAU 102453 


5677 


SAU 1 c0045_orf_l 9p 


12669 


S1M10000048G03 


3609 


SAU200928 


5798 


S AU2c03 65_orf_5p 


12815 


S 1 M 1 0000048G04 


3610 


SAU 102602 


5708 


SAUlc0032_orf_5p 


12249 


S1M10000048G05 


3611 


SAU101752 


5522 


SAU 1 c0040_orf_85p 


12447 


S1M10000048G07 


3612 


SAU 102006 


5589 


SAU 1 c0040_orfj 07p 


12427 


S1M1000004SG07 


3612 


SAU 102007 


5590 


SAU 1 c0040_orf_l 08p 


12428 


S1M10000048G10 


3613 


SAU 101 793 


5534 


SAU 1 c003 2_orf_l 4p 


12218 


S1M10000048G11 


3614 


SAU200006 


5770 


SAU2cO 1 5 7_orf_l p 


12723 


S1M10000048H01 


3615 


SAU 100608 


5297 


SAU 1 c003 4_orf_69p 


12293 


S1M10000048H02 


3616 


SAU100158 


5238 


SAU 1 c0040_orf_8"6p 


12443 


S1M10000048H03 


3617 


SAU101815 


5552 


SAU 1 c003 2_orf_33p 


12238 


SIM10000048H04 


3618 


SAU 102200 


561 1 


SAU 1 c0045_orf_l 68p 


12665 


S 1 M 1 0000048H05 


3619 


SAU 100 157 


5237 


SAU 1 c0040_orf_8 1 p 


12444 


S1M10000048H07 


3620 


SAU 100 157 


5237 


SAU1 c0040_orf_8 lp 


12444 


S1M10000048H08 


3621 


SAU100141 


5236 


SAU 1 c003 2_orf_8p 


12259 


S1M10000048H09 


3622 


SAU 100 157 


5237 


SAU 1 c0040__orf_8 1 p 


12444 


S1M10000048H10 


3623 


SAU101791 


5532 


SAU 1 c0032_orf_ 1 2p 


12216 


S1M10000048H11 


3624 


SAU 101271 


541 1 


SAUlc0037_orf_90p 


12366 


Kl M 1 000003 7D 1 0 


1077 


ECO 100078 


10023 


#N/A 


#N/A 


K1M10000002F02 


1054 


ECO 100252 


10052 


#N/A 


#N/A 


rv 1 M. 1 UUUUUU tr U 1 


1057 


r?rT\ i nr\i tr? 


10064 


#N/A 


#N/A 


K1M10000007F01 


1057 


ECO100398 


10065 


#N/A 


#N/A 


K1M10000004F06 


1056 


ECOl 00990 


10120 


#N/A 


miA 


K1M10000019D06 


1064 


ECO 100990 


10120 


#N/A 


#N/A 


K1M10000030C07 


1070 


ECO102108 


10214 


#N/A 


#N/A 
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K1M10000044G05 


1086 


ECO 102262 


10228 


JIVT/ A 

#N/A 


M-Ktl A 

#N/A 


K1M1000QQ36G08 


1076 


ECO 102447 


10247 


#N/A 


#N/A 


K1M10000033E01 


1075 


ECOl 02539 


10258 


#N/A 


#N/A 


K1M10000043D05 


1081 


ECO 102620 


10266 


#N/A 


#N/A 


K1M1O000O45D1O 


1088 


ECO 102620 


10266 


#N/A 


#N/A 


K1M10000003C01 


1055 


ECO103101 


10315 


#N/A 


#N/A 


Kl Ml 000003 OE07 


1071 


ECO 104 120 


10462 


#N/A 


#N/A 


Kl Ml 0000045 A07 


1087 


ECO 104268 


10475 


#N/A 


#N/A 


S4M10000020F05 


3721 


ECO 100449 


#N/A 


#N/A 


#N/A 


S4M 1 0000026D04 


3742 


ECO 100676 


#N/A 


#N/A 


#N/A 


S4M1 00000 14D07 


3706 


ECOl 00757 


#N/A 


#N/A 


#N/A 


S4M 1 00000 15B 11 


3708 


ECOl 00757 


#N/A 


#N/A 


#N/A 


S4M1 00000 16A02 


3710 


ECO 100757 


#N/A 


#N/A 


#N/A 


S4M10000022E12 


3725 


ECO 100757 


#N/A 


#N/A 


#N/A 


S4M10000026E12 


3744 


ECOl 00757 


#N/A 


#N/A 


#N/A 


S4M1 000003 5E03 


3764 


ECO 100757 


#N/A 


#N/A 


#N/A 


S4M10000008H10 


3693 


ECOl 00758 


10101 


#N/A 


#N/A 


S4M1 00000 14B05 


3704 


ECO100758 


10101 


#N/A 


#N/A 


S4M1 00000 14D07 


3706 


ECO 100758 


10101 


#N/A 


#N/A 


S4M 1 00000 15B 11 


3708 


ECO 100758 


10101 


#N/A 


#N/A 


S4M10000015E09 


3709 


ECOl 00758 


10101 


#N/A 


#N/A 


S4M1 00000 16A02 


3710 


ECOl 00758 


10101 


#N/A 


#N/A 


S4M10000022E12 


3725 


ECO100758 


10101 


#N/A 


#N/A 


S4M10000029B12 


3747 


ECO 100758 


10101 


#N/A 


#N/A 


S4M10000020G10 


3722 


ECOl 00796 


10105 


#N/A 


#N/A 


S4M10000023F01 


3728 


ECO101916 


#N/A 


#N/A 


#N/A 


S4M1 00000 14H02 


3707 


ECO 102028 


#N/A 


#N/A 


#N/A 


S4M1 00000 12B06 


3700 


ECO 102066 


#N/A 


#N/A 


#N/A 


S4M1 000003 5D01 


3762 


ECO 102066 


#N/A 


#N/A 


#N/A 


S4M 1 0000024C06 


3730 


ECO 102 189 


10224 


#N/A 


#N/A 


S4M 1 0000006C05 


3689 


ECOl 02282 


#N/A 


#N/A 


#N/A 


S4M1 000003 7H09 


3772 


ECOl 02296 


#N/A 


#N/A 


#N/A 


S4M 1 000003 0G 11 


3751 


ECO 1023 02 


#N/A 


#N/A 


#N/A 


S4M10000026C10 


3741 


ECO 1024 16 


10245 


#N/A 


#N/A 


S4M 1 0000026E06 


3743 


ECO102416 


10245 


#N/A 


#N/A 


S4M1 000003 6F07 


3768 


ECO 1024 16 


10245 


#N/A 


#N/A 


S4M 1 000003 4A02 


3756 


ECOl 02526 


#N/A 


#N/A 

— — — 


#N/A 


S4M10000006F08 


3690 


ECO 102541 


10259 


#N/A 


wN/A 


S4M 10000002G08 


3684 


ECO 102730 


#N/A 


#N/A 


#N/A 


S4M 1 0000026C 1 0 


3741 


ECO 102870 


#N/A 


#N/A 




#N/A 


S4M1 0000026E06 


iW.i i — 

3743 


ECO 1 02870 


#N/A 


#N/A 


#N/A 


S4M1 000003 6F07 


3768 


ECO 102870 


#N/A 


#N/A 


#N/A 


S4M 1 0000034H05 


3759 


ECO 102900 


#"N/A 


#N/A 


#N/A 


c/i lViTi f\f\f\r\nr\£. A no 
a4Jvl 1 UUUUUUoAUo 


3688 




#N/A 




FIN/A 


S4MI0000014D04 


3705 


ECOl 02986 


10301 


#N/A 


#N/A 


S4M10000022D12 


3724 


ECOl 03238 


10354 


#N/A 


#N/A 


S4M10000033F08 


3753 


ECO 103238 


10354 


#N/A 


#N/A 


S4M10000033G09 


3755 


ECO103238 


10354 


#N/A 


#N/A 
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S4M 10000001 CO 1 


3680 


ECO 103265 


10365 


#N/A 


#N/A 


S4M10000024B02 


3729 


ECO 103280 


#N/A 


#N/A 


#N/A 


S4M10000020A04 


3720 


ECO 103461 


#N/A 


#N/A 


#N/A 


S4M10000002B06 


3681 


ECO 103 666 


#N/A 


#N/A 


#N/A 


S4M10000019H06 


3719 


ECO 10373 8 


#N/A 


#N/A 


#N/A 


S4M1 000002 4H02 


3736 


ECOl 03738 


#N/A 


#N/A 


#N/A 


S4M10000030F07 


3750 


ECO103738 


#N/A 


#N/A 


#N/A 


S4M10000034H09 


3760 


ECO 10373 8 


#N/A 


#N/A 


#N/A 


S4M10000032B12 


3752 


ECO 103935 


#N/A 


#N/A 


#N/A 


S4M1 0000002B09 


3682 


ECO 10393 6 


#N/A 


#N/A 


#N/A 


S4M10000037A10 


3770 


ECO103951 


#N/A 


#N/A 


#N/A 


S4M1000O018DO9 


3711 


ECO 104080 


#N/A 


#N/A 


#N/A 


S4M1 000003 5F09 


3766 


EFA101301 


#N/A 


EFA1 c0040_orf_l 73 p 


#N/A 


S4M10000035FO9 


3766 


EFA102170 


#N/A 


EFAlc0040_orf_l21p 


#N/A 


S4M1 0000001 CO 1 


3680 


EFA 103268 


#N/A 


EFAlc0010_orf_lp 


10479 


S4M1 000003 6F07 


3768 


HPY200334 


#N/A 


#N/A 


#N/A 


S4M1O00O001CO1 


3680 


HPY201116 


11570 


#N/A 


#N/A 


S4M10000037A10 


3770 


KPN 100467 


#N/A 


KPNlc0583_orf_2p 


#N/A 


S4M10000030G11 


3751 


KPN 101 078 


#N/A 


KPN1 cl 1 90_orf_l p 


#N/A 


S4M10000024B02 


3729 


KPN101160 


#N/A 


KPN 1 c 1 224_orf_l p 


#N/A 


S4M10000032B12 


3752 


KPN101846 


#N/A 


KPNlcl681_orf_2p 


#N/A 


S4M10000006C05 


3689 


KPN102011 


#N/A 


KPN 1 c 1 862_prf_4p 


#N/A 


S4M1 000003 5B01 


3761 


KPN102014 


#N/A 


KPN 1 c 1 78 6_orf_ 1 p 


11654 


S4M1 00000 12B06 


3700 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M1 000003 5D01 


3762 


KPN 102524 


#N/A 


#N/A 


#N/A 


S4M10000002G04 


3683 


KPN 10255 8 


#N/A 


KPN1 cl 982_orf_3p 


#N/A 


S4M10000002G08 


3684 


KPN 102558 


#N/A 


KPN 1 c 1 982_orf_3p 


#N/A 


S4M10000008H10 


3693 


KPN 103 640 


#N/A 


KPN 1 c276 l_orf_l p 


#N/A 


S4M10000014B05 


3704 


KPN 103 640 


#N/A 


KPN1 c276 l_orf_lp 


#N/A 


S4M10000014D07 


3706 


KPN 103 640 


#N/A 


KPN1 c276 l_orf^lp 


#N/A 


S4M 1 00000 15B 11 


3708 


KPN 103640 


#N/A 


KPN 1 c276 1 orf 1 p 


#N/A 


S4M1 000001 5E09 


3709 


KPN 103 640 


#N/A 


KPN 1 c2 76 l_orf_ 1 p 


#N/A 


S4M1 00000 16A02 


3710 


KPN 103 640 


#N/A 


KPN 1 c276 l_orf_lp 


#N/A 


S4M10000022E12 


3725 


KPN 103 640 


#N/A 


KPN 1 c276 l_orf_lp 


#N/A 


S4M10000026E1 2 


3744 


KPN 103 640 


#N/A 


KPN 1 c276 l_orf_l p 


#N/A 


S4M1 000003 5E03 


3764 


KPN 103640 


#N/A 


KPN1 C276 l_orf_l p 


#N/A 


S4M10000008H10 


3693 


KPN 103641 


#N/A 


KPN 1 c276 l_orf_2p 


11705 


S4M1OO00014BO5 


3704 


KPN103641 


#N/A 


KPN 1 c276 l_orf_2p 


11705 


S4M1 00000 14D07 


3706 


KPN 103641 


#N/A 


KPN I c276 l__orf_2p 


1 1705 


S4M 1 00000 15B 11 


3708 


KPN1 03641 


#N/A 


KPN 1 c276 l_orf_2p 


11705 


S4M 1 00000 15E09 


3709 


KPN 103641 


#N/A 


KPN1 c276 l_orf_2p 


11705 


S4M 1 00000 1 6 A02 


3710 


KPN103641 


#N/A 


KPN 1 c276 l_orf 2p 


11705 


S4M10000022E12 


3725 


KPN 103641 


#N/A 


KPN1 c276 l_orf 2p 


11705 


C/i\/ri f^nrkrinooTi i o 
c>4M. 1 UUUUU^iyrJ 1 z 


3747 


VDTV.T1 f\~l£.A 1 

ivrJN 1Ujo41 


#N/A 


ivrN 1 cz /o l_orr_zp 


1 1705 


S4M10000035E03 


3764 


KPN103641 


#N/A 


KPNlc2761„orf2p 


11705 


S4M10000026C10 


3741 


KPN1 03871 


#N/A 


KPNlc2844_orf2p 


#N/A 1 


S4M10000026E06 


3743 


KPN1 03871 


#N/A 


KPNlc2844_orf_2p 


#n/a ; 


S4M10000036F07 


3768 


KPN103871 


#N/A 


KPNlc2844„orf_2p 


#N/A | 
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S4M1 00000 19H06 


3719 


KPN 104321 


jivt; a 

#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M 1 0000024H02 


3736 


KPN 104321 


#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M 1 0000030F07 


3750 


KPN104321 


#N/A 


KPN 1 c301 l_orf_lp 


#N/A 


S4M10000034H09 


3760 


KPN 104321 


#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M10000035F02 


3765 


KPN 104321 


#N/A 


KPNlc301 l_orf_lp 


#N/A 


S4M 1 0000002B06 


3681 


KPN 104608 


#N/A 


KPN 1 c3070_orf_3p 


#N/A 


S4M1 00000 18D09 


3711 


T/TI\T1 f\r r\d 

KPN 105957 


#N/A 


KPN 1 c3 5 87_prf_l p 


#N/A 


S4M 1 0000024C06 


3730 


KPN 106468 


#N/A 


KPNlcl 186_orf_lp 


11638 


S4M10000009A05 


3694 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M 1 00000 1 0D04 


3696 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M 1 00000 11E08 


3699 


KPN 106681 


#N/A 


#N/A 


#N/A 


S4M1O0OO02OAO4 


3720 


KPN106813 


#N/A 


KPN 1 c20 1 0_prf_lp 


#N/A 


S4M10000005G05 


3685 


KPN 106840 


#N/A 


KPN1 c2087_orf_lp 


1 1664 


S4M 1 0000006F08 


3690 


KPN 106840 


#N/A 


KPN 1 c2087_orf_l p 


11664 


S4M1O000007GO1 


3691 


KPN 106840 


#N/A 


KPN1 c2087_orf_lp 


11664 


S4M10000008C08 


3692 


KPN 106840 


#N/A 


KPN1 c2087_prf_lp 


11664 


S4M 1 00000 18E 10 


3712 


KPN 106840 


#N/A 


KPN 1 c2087_orf_l p 


11664 


S4M 1 00000 18F 10 


3713 


KPN 106840 


#N/A 


KPN1 c2087_orf_lp 


11664 


S4M 1 00000 1 9G04 


3717 


KPN 106840 


#N/A 


KPN1 c2087_orf_lp 


11664 


S4M 10000001 CO 1 


3680 


SAU101756 


#N/A 


SAUlc0040_orf_82p 


12445 


S4M 1 000000 1 CO 1 


3680 


SAU200931 


#N/A 


S AU2cO 1 5 l_orf_l p 


12722 


S4M 10000001 CO 1 


3680 


SPN 102008 


#N/A 


SPN 1 c0007_orf_92p 


#N/A 


S4MI 000000 1C01 


3680 


SPN202419 


#N/A 


SPN2c0592_orf_l p 


#N/A 


S4M 1 00000 1 9H06 


3719 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4M1 0000024H02 


3736 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4M1 000003 0F07 


3750 


STY000068 


#N/A 


STYc00048_orf_26p 


#N/A 


S4M1 000003 4H09 


3760 


STY000068 


#N/A 


STYc00048_orf_26p 


JiVTI A 

#N/A 


S4M1 000003 5F02 


3765 


STY000068 


#N/A 


STYc00048 orf_26p 


#N/A 


S4M10000026C10 


3741 


STY000225 


#N/A 


STYc0004 l_orf_40p 


13740 


S4M1 0000026E06 


3743 


STY000225 


#N/A 


STYc0004 I orf_40p 


13740 


S4M 1 000003 6F07 


3768 


STY000225 


#N/A 


STYc0004 l_orf_40p 


13740 


S4M1 0000026D04 


3742 


STY000244 


#N/A 


STYc00041_orf_l lp 


#N/A 


S4M1 000003 4H05 


3759 


STY000244 


#N/A 


STYc00041_orf_l lp 


#N/A 


S4M10000027E02 


3746 


STY000409 


#N/A 


STYc00053_orf_l lOp 


#N/A 


S4M1 0000025E02 


3738 


STY000498 


#N/A 


STYc00072_orf_46p 


#N/A 


S4M1 0000034A02 


3756 


STY000498 


#N/A 


STYc00072_orf_46p 


#N/A 


S4M1 000003 4D06 


3758 


STY000625 


#N/A 


STYc00062_orf_63p 


13784 


S4M I OOOuu 1 4D04 


3705 


STY000737 


#N/A 


STYc00054_orf_l 08p 


13759 


S4M1 00000 13H02 


3703 


STY000753 


#N/A 


ST Yc0005 4_orf_9 1 p 


#N/A 


!b4M1000Uu(J6A08 


3688 


STY000817 


#N/A 


STYc00054 orf_145p 


#N/A 


S4M10000036D07 


3767 


STY000817 


#N/A 


STYc00054_orf_145p 


#N/A 


o i\ r t aaaaa 1 OT\f\r\. 

S4M1 00000 1 8D09 


3711 


STY000848 


#N/A 


ST YcOO 1 0 1 _orf_23p 


#N/A 


<7 A~K jT1 AAArtA 1 A X TA-^ 

S4M1 00000 14H02 


3707 


STY000968 


#N/A 


ST Yc0008 6_orf_86p 


#N/A 




D /J4 


oi iuuuyiso 


WIN/A 


#N/A 


#N/A 


S4M10000025H07 


3740 


STY000986 


#N/A 


#N/A 


#N/A 


S4M10000029D12 


3748 


STY0009S6 


#N/A 


#N/A 


#N/A 


S4M10000037A10 


3770 


STY001009 


#N/A 


STYc00080„orf_144p 


#N/A 


S4M10000035F09 


3766 


STY001185 


#N/A 


STYc00098_orf_2p 


#N/A 
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b>4M 1 0000026D04 


3742 


SI Y001220 


#N/A 


STYcOO 1 23_orfl 7p 


#N/A 


C* A TV yf"1 ftAArtA^ITJAC 

b4Ml 0000022H06 


3727 


STY001285 


#N/A 


#N/A 


#N/A 


S4M1 0O00030DO3 


3749 


STY001285 


#N/A 


#N/A 


#N/A 


5:»4M10000037blO 


3771 


STY001363 


#N/A 


STYc00034_orf_l 26p 


#N/A 


S4M1 OOO0002BO6 


3681 


STY001380 


#N/A 


STYcOO 1 19_orf_3p 


#N/A 


MMIOOOOOI 1D08 


3698 


STY001534 


#N/A 


#N/A 


#N/A 


&4M10000024C1 I 


3731 


STY001582 


#N/A 


#N/A 


#N/A 


S4M1 0000025 A 1 1 


3737 


STY001582 


#N/A 


#N/A 


#N/A 


S4M1 000003 5F09 


3766 


STY001619 


#N/A 


#N/A 


#N/A 


S4JV110000022D12 


3724 


STY001777 


#N/A 


STYcOOl 87_orf_4p 


13970 


S4M10000033F08 


3753 


STY001777 


#N/A 


STYc00187_orf_4p 


13970 


S4M1 000003 3G09 


3755 


STY001777 


#N/A 


STYc00187_orf_4p 


13970 


S4M1 000000 1C01 


3680 


STY001790 


#N/A 


ST YcOO 1 87_orf_l 4p 


13967 


S4M1 0000026C 1 0 


3741 


STY001853 


#N/A 


STYcOO 1 80_orf_22p 


#N/A 


S4M1 0000026E06 


3743 


STY001853 


#N/A 


STYcOOl 80_orfJ22p 


#N/A 


S4M1 000003 6F07 


3768 


STY001853 


#N/A 


STYcOOl 80_orf_22p 


#N/A 


S4M1 0000020A04 


3720 


STY002064 


#N/A 


STYc00074_orf_l 63 p 


#N/A 


S4M1 0000020 A04 


3720 


STY002066 


#N/A 


#N/A 


#N/A 


S4M1 0000024B02 


3729 


STY002145 


#N/A 


STYc00074_orf_l 7p 


#N/A 


S4M1 00000 1 0B05 


3695 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M10000012B12 


3701 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M1 0000022D04 


3723 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M1 0000022G07 


3726 


STY002525 


#N/A 


STYcOOl 14_orf_159p 


#N/A 


S4M1 0000024GG 1 


3733 


STY002525 


#N/A 


STYcOO 1 14_orf_l 59p 


#N/A 


S4M1 0000024G09 


3735 


STY002525 


#N/A 


STYcOO 1 14_prfl 59p 


#N/A 


S4M1 0000025E05 


3739 


STY002525 


#N/A 


STYcOO 1 1 4_orf_ 1 59p 


#N/A 


S4M10000027C10 


3745 


STY002525 


#N/A 


STYcOO 1 14_orf_l 59p 


#N/A 


S4M1 0000034A09 


3757 


STY002525 


#N/A 


STYcOO ] 1 4_orf_l 59p 


#N/A 


S4M 1 000003 7H09 


3772 


STY002590 


#N/A 


STYcOOl 14_orf_104p 


#N/A 


S4M10000002G04 


3683 


STY002623 


#N/A 


STYcOOl 14_orf_90p 


#N/A 


S4M 1 0000002G08 


3684 


STY002623 


#N/A 


STYcOOl 14_orf_90p 


#N/A 


S4M1 0000033 G05 


3754 


STY002638 


#M/A 


STYcOOl 14_orf_15p 


13870 


S4M 1 0000006A06 


3687 


STY002672 


#N/A 


STYcOOl 14_orf_136p 


#N/A 


S4M1 00000 10H04 


3697 


STY002711 


#N/A 


ST Yc00223_orf_l p 


#N/A 


S4MI0000005H02 


3686 


STY002738 


#N/A 


STYc00223_orf_l 7p 


I1XT/A 

#N/A 


S4M10000Q12B06 


3700 


STY002826 


#N/A 


STYcOO 1 52_orf_l 2p 


#N/A 


C/ITl /T1 AAAAA1 rr*A 1 

34M1O0U0035DO1 


3762 


S1YU02826 


#N/A 


STYcOOl 52_orf_12p 


#N/A 


S4M 1 00000 18G03 


3714 


STY002889 


#N/A 


#N/A 


#N/A 


S4M 1 00000 1 8H04 


3715 


STY002889 


#N/A 


#N/A 


#N/A 


S4M10OU0019i'O5 


3716 


SI Y0U2889 


#N/A 


#N/A 


#N/A 


S4M1 000001 9GQ5 


3718 


STYUU2889 


#-ki;a 

#N/A 


#N/A 


#N/A 


C 1 A\ f 1 AAAAATTT 1 t /\ 

S4M 1 000003 7E 1 0 


3771 


STY002959 


#N/A 


STYc00215_orf_l lp 


14011 


S4M10000002B09 


3682 


STY003082 


#N/A 


ST Yc0023 8_orf_l 2p 


#N/A 




J 1 3Z 




#N/A 
ffiN/A. 


ol i CUUz J <S_pn_l >}p 


#N/A 


S4M10000024C06 


3730 


STY003375 


#N/A 


STYcOO 183_orf_19p 


13957 


S4M10000012D02 


3702 


STY003377 


#N/A 


#N/A 


#N/A 


S4M10000030G11 


3751 


STY003384 


#N/A 


STYCOO 183_orf_130p 


#K/A 


S4M10O00006FO8 


3690 


STY003460 


#N/A 


STYc00339_orf_20p 


14087 
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S4M1 0000024F08 


3732 


STY003664 


#N/A 


#N/A 


' #N/A 


S4M10000020G10 


3722 


STY004048 


#N/A 


ST YcO0207_orfl 6 1 p 


1 3 999 


S4M10000008H10 


3693 


STY004152 


#N/A 


STYc00207_orf_l 94p 


1 4003 


S4M 1 00000 1 4B05 


3704 


STY004152 


#N/A 


STYc00207_orfl 94p 


14003 


S4M 1 00000 1 5E09 


3709 


STY004152 


#N/A 


STYc00207_orf_l 94p 


14003 


S4M 1 00000 1 6A02 


3710 


STY004152 


#N/A 


STYc00207 orf_l 94p 


14003 


S4M10000022E12 


3725 


STY004152 


#N/A 


STYcO0207_orf_l 94p 


14003 


S4M10000029B12 


3747 


STY004152 


#N/A 


STYc00207_orf_l 94p 


14003 


S4M1 000003 5E03 


3764 


STY004152 


#N/A 


ST Yc00207_orf_l 94p 


14003 


S4M10000008H10 


3693 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M1 00000 1 4B05 


3704 


STY004154 


#N/A 


ST Yc00207_orf_l 95p 


#N/A 


S4M 1 00000 1 4D07 


3706 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 00000 15B 11 


3708 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 00000 15E09 


3709 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M 1 00000 1 6A02 


3710 


STY004154 


#N/A 


STYc00207_orf_l 95p 


' #N/A 


S4M 1 0000022E 1 2 


3725 


STY004154 


#N/A 


ST Yc00207_orf_l 95p 


#N/A 


S4M10000026E12 


3744 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M10000035E03 


3764 


STY004154 


#N/A 


STYc00207_orf_l 95p 


#N/A 


S4M10000005G05 


3685 


STY004239 


#N/A 


#N/A 


#N/A 


S4M10000007G01 


3691 


STY004239 


#N/A 


#N/A 


#N/A 


S4M10000008C08 


3692 


STY004239 


#N/A 


#N/A 


#N/A 


S4M1 000001 8E10 


3712 


STY004239 


#N/A 


#N/A 


#N/A 


S4M1 00000 18F 10 


3713 


STY004239 


#N/A 


#N/A 


#N/A 


S4MI 00000 1 9G04 


3717 


STY004239 


#N/A 


#N/A 


#N/A 


S4M 1 0000037A04 


3769 


STY005016 


#N/A 


#N/A 


#N/A 


K1M10000007F01 


1057 


SAU 100968 


#N/A 


SAU 1 c0044_orf_90p 


12643 


K1M10000007F01 


1057 


SAU201145 


#N/A 


SAU2cO405_prf_7p 


12884 


K1M10000007F01 


1057 


SPN101971 


#N/A 


SPN1 c0009_orf_54p 


#N/A 


K 1 M 1 0000007F0 1 


1057 


SPN201024 


JiXT/A 

#N/A 


SPN2c04 1 7_orf_4p 


#N/A 


K1M10000003C01 


1055 


STY000773 


#N/A 


STYc00054_orf_l 6p 


13764 


K 1 Ml 0000023E09 


1068 


STY000886 


#N/A 


#N/A 


#N/A 


K 1 Ml 0000023E10 


1069 


STY000886 


#N/A 


#N/A 


#N/A 


K1M10000007F01 


1057 


STY001430 


#N/A 


STYc00148_orf_l lp 


13915 


ivlMlUUUUl/U /rul 


1057 


en/dm aii 
SI YUU14JJ 


#N/A 


t>l Yc00l4o_orr_l2p 


13916 


K1M10000036G08 


1076 


STY001867 


#N/A 


STYc00l80_orf_50p 


13948 


K1M10000030C07 


1070 


STY002768 


#N/A 


#N/A 


#N/A 


K 1 Ml 000003 7D 10 


1077 


STY002995 


#N/A 


STYc002l5_orf_67p 


14018 


K1M10000044G05 


1086 


STY003357 


#N/A 


STYc00l83_orf_9lp 


13963 
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EFA100001 


3806 


4861 


EFA 100023 


3807 


4862 


EFA100065 


3808 


4863 


EFA100151 


3809 


4864 


EFA100157 


3810 


4865 


EFA100165 


3811 


4866 


EFA 100 190 


3812 


4867 


EFA 100 194 


3813 


4868 


EFA 100200 


3814 


4869 


EFA100210 


3815 


4870 


EFA100211 


3816 


4871 


EFA100289 


3817 


4872 


EFA1 00295 


3818 


4873 


EFA100312 


3819 


4874 


EFA100329 


3820 


4875 


EFA100394 


3821 


4876 


EFA100397 


3822 


4877 


EFA100399 


3823 


4878 


EFA100426 


3824 


4879 


EFA1 00478 


3825 


4880 


EFA100615 


3826 


4881 


EFA100617 


3827 


4882 


EFA100641 


3828 


4883 


EFA100642 


3829 


4884 


EFA 100668 


3830 


4885 


EFA100689 


3831 


4886 


EFA100704 


3832 


4887 


EFA 100739 


3833 


4888 


EFA100740 


3834 


4889 


EFA100741 


3835 


4890 


EFA100742 


3836 


4891 


EFA100748 


3837 


4892 


EFA100756 


3838 


4893 


EFA100757 


3839 


4894 


EFA1007S3 


3840 


4895 


EFA 100795 


3841 


4896 


EFA 100798 


3842 


4897 


EFA100811 


3843 


4898 


EFA100870 


3844 


4899 


EFA100914 


3845 


4900 


EFA100919 


3846 


4901 


EFA 100955 


3847 


4902 


EFA100970 


3848 


4903 


EFA 100978 


3849 


4904 


EFA 100991 


3850 


4905 


EFA101022 


3851 


4906 


EFA101060 


3852 


4907 
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EFA1 01079 


3853 


4908 


EFA101080 


3854 


4909 


EFA101086 


3855 


4910 


EFA101120 


3856 


4911 


EFA101121 


3857 


4912 


EFA101123 


3858 


4913 


EFA101141 


3859 


4914 


EFA101150 


3860 


4915 


EFA101159 


3861 


4916 


EFAlOlloO 


3862 


4917 


EFA101161 


3863 


4918 


EFA101162 


3864 


4919 


EFA101163 


3865 


4920 


EFA101 164 


3866 


4921 


EFA101165 


3867 


4922 


EFA101169 


3868 


4923 


EFA1 01253 


3869 


4924 


EFA101257 


3870 


4925 


EFA101258 


3871 


4926 


EFA101322 


3872 


4927 


EFA101339 


3873 


4928 


EFA101340 


3874 


4929 


EFA101354 


3875 


4930 


EFA101370 


3876 


4931 


EFA1 01403 


3877 


4932 


EFA101404 


3878 


4933 


EFA 101409 


3879 


4934 


EFA101410 


3880 


4935 


EFA101411 


3881 


4936 


EFA1 01412 


3882 


4937 


EFA101413 


3883 


4938 


EFA101414 


3884 


4939 


EFA101415 


3885 


4940 


EFA101416 


3886 


4941 


EFA101417 


3887 


4942 


EFA 101424 


3888 


4943 


EFA 10 1425 


3889 


4944 


EFA1 01477 


3890 


4945 


EFA1 01536 


3891 


4946 


EFA101540 


3892 


4947 


EFA101541 


3893 


4948 


EFA101583 


3894 


4949 


EFA101670 


3895 


4950 


EFA 10 1682 


3896 


4951 


EFA101685 


3897 


4952 


EFA101686 


3898 


4953 


EFA101695 


3899 


4954 


EFA101736 


3900 


4955 


EFA101737 


3901 


4956 
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EFA1 01753 


3902 


4957 


EFA101765 


3903 


4958 


EFA101790 


3904 


4959 


EFA101791 


3905 


4960 


EFA101792 


3906 


4961 


EFA101795 


3907 


4962 


EFA101797 


3908 


4963 


EFA101799 


3909 


4964 


EFA101833 


3910 


4965 


EFA101868 


3911 


4966 


EFA101872 


3912 


4967 


EFA101873 


3913 


4968 


EFA101892 


3914 


4969 


EFA101924 


3915 


4970 


EFA101925 


3916 


4971 


EFA101963 


3917 


4972 


EFA 102006 


3918 


4973 


EFA 102022 


3919 


4974 


EFA 102023 


3920 


4975 


EFA 102051 


3921 


4976 


EFA 102 091 


3922 


4977 


EFA 102 110 


3923 


4978 


EFA 102 183 


3924 


4979 


EFA 102 185 


3925 


4980 


EFA 102 186 


3926 


4981 


EFA 102201 


3927 


4982 


EFA 102205 


3928 


4983 


EFA 102253 


3929 


4984 


EFA 1022 82 


3930 


4985 


EFA 102326 


3931 


4986 


EFA 102338 


3932 


4987 


EFA 102350 


3933 


4988 


EFA 1023 51 


3934 


4989 


EFA 102352 


3935 


4990 


EFA 1023 5 3 


3936 


4991 


EFA 1023 89 


3937 


4992 


EFA 102453 


3938 


4993 


EFA 102501 


3939 


4994 


EFA 102502 


3940 


4995 


EFA 102503 


3941 


4996 


EFA102518 


3942 


4997 


EFA 102541 


3943 


4998 


EFA 102542 


3944 


4999 


EFA 102549 


3945 


5000 


EFA 102 551 


3946 


5001 


EFA102554 


3947 


5002 


EFA102655 


3948 


5003 


EFA102656 


3949 


5004 


EFA102698 


3950 


5005 
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EFA 102728 


3951 


5006 


EFA102736 


3952 


5007 


EFA 102764 


3953 


5008 


EFA 102774 


3954 


5009 


EFA 102780 


3955 


5010 


EFA 102788 


3956 


5011 


EFA 102802 


3957 


5012 


EFA 1028 13 


3958 


5013 


EFA 1029 15 


3959 


5014 


EFA 103021 


3960 


5015 


EFA 103033 


3961 


5016 


EFA 10303 8 


3962 


5017 


EFA 103 03 9 


3963 


5018 


EFA 103 062 


3964 


5019 


EFA 103081 


3965 


5020 


EFA 103 174 


3966 


5021 


EFA 1032 10 


3967 


5022 


EFA 103268 


3968 


5023 


EFA 103295 


3969 


5024 


EFA 103348 


3970 


5025 


EFA 1033 65 


3971 


5026 


EFA 1033 75 


3972 


5027 


EFA 103 504 


3973 


5028 


EFA 103 508 


3974 


5029 


EFA 103 571 


3975 


5030 


EFA 103786 


3976 


5031 


KPN 100432 


3977 


5032 


KPN 100854 


3978 


5033 


KPN1 01022 


3979 


5034 


KPN101026 


3980 


5035 


KPN1 01729 


3981 


5036 


KPN101750 


3982 


5037 


KPN 102057 


3983 


5038 


KPN 10263 8 


3984 


5039 


KPN 103 882 


3985 


5040 


KPN104183 


3986 


5041 


KPN 104281 


3987 


5042 


KPN 104430 


3988 


5043 


KPN 10453 8 


3989 


5044 


KPN 104716 


3990 


5045 


KPN 105722 


3991 


5046 


KPN 105 779 


3992 


5047 


KPN 106044 


3993 


5048 


KPN 106659 


3994 


5049 


KPN 106840 


3995 


5050 


KPN107626 


3996 


5051 


KPN107776 


3997 


5052 


PA0028 


3998 


5053 


PA0120 


3999 


5054 
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PA0129 


4000 


5055 


PA0141 


4001 


5056 


PA0221 


4002 


5057 


PA0265 


4003 


5058 


PA0321 


4004 


5059 


PA0337 


4005 


5060 


PA0353 


4006 


5061 


PA0378 


4007 


5062 


PA0401 


4008 


5063 


PA0413 


4009 


5064 


PA0414 


4010 


5065 


PA0419 


4011 


5066 


PA0423 


4012 


5067 


PA0469 


4013 


5068 


PA0472 


4014 


5069 


PA0506 


4015 


5070 


PA0600 


4016 


5071 


PA0642 


4017 


5072 


PA0650 


4018 


5073 


PA0715 


4019 


5074 


PA0788 


4020 


5075 


PA0882 


4021 


5076 


PA0934 


4022 


5077 


PA0938 


4023 


5078 


PA1019 


4024 


5079 


PA1072 


4025 


5080 


PA1115 


4026 


5081 


PA 1270 


4027 


5082 


PA1301 


4028 


5083 


PA1360 


4029 


5084 


PA1365 


4030 


5085 


PA1398 


4031 


5086 


PA1462 


4032 


5087 


PA 1493 


4033 


5088 


PA 1547 


4034 


5089 


PA1636 


4035 


5090 


PA 1684 


4036 


5091 


PA1868 


4037 


5092 


PA 1876 


4038 


5093 


PA1918 


4039 


5094 


PA1986 


4040 


5095 


PA2009 


4041 


5096 


PA2083 


4042 


5097 


PA2101 


4043 


5098 


PA2108 


4044 


5099 


PA2128 


4045 


5100 


PA2147 


4046 


5101 


PA2196 


4047 


5102 


PA2197 


4048 


5103 
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PA2222 


4049 


5104 


PA2313 


4050 


5105 


PA2398 


4051 


5106 


PA2424 


4052 


5107 


PA2461 


4053 


5108 


PA2470 


4054 


5109 


PA2488 


4055 


5110 


PA2494 


4056 


5111 


PA2584 


4057 


5112 


PA2594 


4058 


5113 


PA2634 


4059 


5114 


PA2641 


4060 


5115 


PA2671 


4061 


5116 


PA2680 


4062 


5117 


PA2684 


4063 


5118 


PA2726 


4064 


5119 


PA2742 


4065 


5120 


PA3006 


4066 


5121 


PA3011 


4067 


5122 


PA3013 


4068 


5123 


PA3041 


4069 


5124 


PA3048 


4070 


5125 


PA3068 


4071 


5126 


PA3121 


4072 


5127 


PA3153 


4073 


5128 


PA3154 


4074 


5129 


PA3160 


4075 


5130 


PA3279 


4076 


5131 


PA3280 


4077 


5132 


PA3374 


4078 


5133 


PA3479 


4079 


5134 


PA3484 


4080 


5135 


PA3522 


4081 


5136 


PA3643 


4082 


5137 


PA3703 


4083 


5138 


PA3709 


4084 


5139 


PA3716 


4085 


5140 


PA3764 


4086 


5141 


PA3845 


4087 


5142 


PA3866 


4088 


5143 


PA3876 


4089 


5144 


PA3877 


4090 


5145 


PA3931 


4091 


5146 


PA3984 


4092 


5147 


PA4024 


4093 


5148 


PA4027 


4094 


5149 


PA4037 


4095 


5150 


PA4067 


4096 


5151 


PA4070 


4097 


5152 
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PA4081 


4098 


5153 


PA4105 


4099 


5154 


PA4124 


4100 


5155 


PA4125 


4101 


5156 


PA4158 


4102 


5157 


PA4237 


4103 


5158 


PA4242 


4104 


5159 


PA4244 


4105 


5160 


PA4245 


4106 


5161 


PA4246 


4107 


5162 


PA4247 


4108 


5163 


PA4248 


4109 


5164 


PA4249 


4110 


5165 


PA4250 


4111 


5166 


PA4251 


4112 


5167 


PA4252 


4113 


5168 


PA4253 


4114 


5169 


PA4254 


4115 


5170 


PA4256 


4116 


5171 


PA4257 


4117 


5172 


PA4258 


4118 


5173 


PA4259 


4119 


5174 


PA4262 


4120 


5175 


PA4263 


4121 


5176 


PA4264 


4122 


5177 


PA4268 


4123 


5178 


PA4269 


4124 


5179 


PA4271 


4125 


5180 


PA4272 


4126 


5181 


PA4316 


4127 


5182 


PA4332 


4128 


5183 


PA4347 


4129 


5184 


PA4363 


4130 


5185 


PA4375 


4131 


5186 


PA4413 


4132 


5187 


PA4433 


4133 


5188 


PA4473 


4134 


5189 


PA4506 


4135 


5190 


PA45 12 


4136 


5191 


PA4542 


4137 


5192 


PA4576 


4138 


5193 


PA4598 


4139 


5194 


PA4665 


4140 


5195 


PA4681 


4141 


5196 


PA4709 


4142 


5197 


PA4744 


4143 


5198 


PA4771 


4144 


5199 


PA4888 


4145 


5200 


PA4942 


4146 


5201 
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PA4997 


4147 


5202 


PA5030 


4148 


5203 


PA5076 


4149 


5204 


PA5088 


4150 


5205 


PA5193 


4151 


5206 


PA5199 


4152 


5207 


PA5207 


4153 


5208 


PA5209 


4154 


5209 


PA5248 


4155 


5210 


PA5299 


4156 


5211 


PA5316 


4157 


5212 


PA5388 


4158 


5213 


PA5393 


4159 


5214 


PA5436 


4160 


5215 


PA5443 


4161 


5216 


PA5490 


4162 


5217 


PA5493 


4163 


5218 


PA5507 


4164 


5219 


PA5567 


4165 


5220 


SAU1 00040 


4166 


5221 


SAU1 00053 


4167 


5222 


SAU1 00056 


4168 


5223 


SAU1 00059 


4169 


5224 


SAU1 00062 


4170 


5225 


SAU1 00077 


4171 


5226 


SAU100112 


4172 


5227 


SAU100114 


4173 


5228 


SAU100118 


4174 


5229 


SAU100123 


4175 


5230 


SAU100128 


4176 


5231 


SAU100131 


4177 


5232 


SAU100133 


4178 


5233 


SAU1 00 139 


4179 


5234 


SAU100140 


4180 


5235 


SAU100141 


4181 


5236 


SAU100157 


4182 


5237 


SAU100158 


4183 


5238 


SAU100162 


4184 


5239 


SAU100175 


4185 


5240 


SAU100182 


4186 


5241 


SAU100186 


4187 


5242 


SAU100198 


4188 


5243 


SAU 100227 


4189 


5244 


SAU 100231 


4190 


5245 


SAU 100242 


4191 


5246 


SAU100246 


4192 


5247 


SAU 100251 


4193 


5248 


SAU 100265 


4194 


5249 


SAU100266 


4195 


5250 
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SAU 100272 


4196 


5251 


SAU 100275 


4197 


5252 


SAU 1003 00 


4198 


5253 


SAU 1003 01 


4199 


5254 


SAU 1003 02 


4200 


5255 


SAU 1003 05 


4201 


5256 


SAU 1003 07 


4202 


5257 


SAU 1003 08 


4203 


5258 


SAU 1003 13 


4204 


5259 


SAU100315 


4205 


5260 


SAU 100323 


4206 


5261 


SAU 100347 


4207 


5262 


SAU100355 


4208 


5263 


SAU 1003 5 9 


4209 


5264 


SAU100381 


4210 


5265 


SAU100389 


4211 


5266 


SAU 1003 90 


4212 


5267 


SAU1 00401 


4213 


5268 


SAU 1004 12 


4214 


5269 


SAU 1004 14 


4215 


5270 


SAU1 00432 


4216 


5271 


SAU100433 


4217 


5272 


SAU 10043 6 


4218 


5273 


SAU 100443 


4219 


5274 


SAU1 00444 


4220 


5275 


SAU1 00475 


4221 


5276 


SAU100478 


4222 


5277 


SAU 100489 


4223 


5278 


SAU1 00496 


4224 


5279 


SAU 100497 


4225 


5280 


SAU 100514 


4226 


5281 


SAU 1005 17 


4227 


5282 


SAU 100521 


4228 


5283 


SAU1 00522 


4229 


5284 


SAU 100527 


4230 


5285 


SAU 100528 


4231 


5286 


SAU100532 


4232 


5287 


SAU 100542 


4233 


5288 


SAU 100546 


4234 


5289 


SAU 100547 


4235 


5290 


SAU 100557 


4236 


5291 


SAU 100582 


4237 


5292 


SAU 100590 


4238 


5293 


SAU 100595 


4239 


5294 


n A TTl r\f\-c n £ 

SAU 1005 96 


4240 


5295 


SAU100601 


4241 


5296 


SAU1O0608 


4242 


5297 


SAU100610 


4243 


5298 


SAU100613 


4244 


5299 
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SAU100617 


4245 


5300 


SAU100633 


4246 


5301 


SAU100646 


4247 


5302 


SAU100658 


4248 


5303 


SAU100659 


4249 


5304 


SAU100679 


4250 


5305 


SAU100684 


4251 


5306 


SAU100685 


4252 


5307 


SAU100689 


4253 


5308 


SAU100690 


4254 


5309 


SAU100702 


4255 


5310 


SAU100710 


4256 


5311 


SAU100714 


4257 


5312 


SAU100731 


4258 


5313 


SAU100733 


4259 


5314 


SAU1 00734 


4260 


5315 


SAU1 00736 


4261 


5316 


SAU100738 


4262 


5317 


SAU100741 


4263 


5318 


SAU100745 


4264 


5319 


SAU100747 


4265 


5320 


SAU100751 


4266 


5321 


SAU1 00752 


4267 


5322 


SAU100767 


4268 


5323 


SAU100770 


4269 


5324 


SAU100771 


4270 


5325 


SAU100773 


4271 


5326 


SAU100776 


4272 


5327 


SAU1 00778 


4273 


5328 


SAU100793 


4274 


5329 


SAU100794 


4275 


5330 


SAU100799 


4276 


5331 


SAU1 00808 


4277 


5332 


SAU100810 


4278 


5333 


SAU100813 


4279 


5334 


SAU100831 


4280 


5335 


SAU100836 


4281 


5336 


SAU100838 


4282 


5337 


SAU100839 


4283 


5338 


SAU100843 


4284 


5339 


SAU100845 


4285 


5340 


SAU100858 


4286 


5341 


SAU100859 


4287 


5342 


SAU 100865 


4288 


5343 


SAU100866 


4289 


5344 


SAU100879 


4290 


5345 


SAU100880 


4291 


5346 


SAU100882 


4292 


5347 


SAU100885 


4293 


5348 
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SAU1 00886 


4294 


5349 


SAU100887 


4295 


5350 


SAU 100899 


4296 


5351 


SAU 100901 


4297 


5352 


SAU 1009 16 


4298 


5353 


SAU 100920 


4299 


5354 


SAU 100921 


4300 


5355 


SAU100932 


4301 


5356 


SAU 100944 


4302 


5357 


SAU 100952 


4303 


5358 


SAU 10095 9 


4304 


5359 


SAU 100961 


4305 


5360 


SAU 100962 


4306 


5361 


SAU 100963 


4307 


5362 


SAU 100964 


4308 


5363 


SAU 100965 


4309 


5364 


SAU 100970 


4310 


5365 


SAU 100996 


4311 


5366 


SAU 10 1006 


4312 


5367 


SAU 10 1020 


4313 


5368 


SAU101024 


4314 


5369 


SAU101028 


4315 


5370 


SAU101034 


4316 


5371 


SAU101038 


4317 


5372 


SAU10I039 


4318 


5373 


SAU1 01065 


4319 


5374 


SAU101067 


4320 


5375 


SAU101070 


4321 


5376 


SAU101084 


4322 


5377 


SAU101085 


4323 


5378 


SAU101086 


4324 


5379 


SAU1 01090 


4325 


5380 


SAU101092 


4326 


5381 


SAU101104 


4327 


5382 


SAU101143 


4328 


5383 


SAU101145 


4329 


5384 


SAU101155 


4330 


5385 


SAU101156 


4331 


5386 


SAU101159 


4332 


5387 


SAU101175 


4333 


5388 


SAU101180 


4334 


5389 


SAU101183 


4335 


5390 


SAU101184 


4336 


5391 


SAU101189 


4337 


5392 


SAU 10 1197 


4338 


5393 


SAU101198 


4339 


5394 


SAU101199 


4340 


5395 


SAU101220 


4341 


5396 


SAU101224 


4342 


5397 
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SAU101226 


4343 


5398 


SAU101231 


4344 


5399 


SAU101235 


4345 


5400 


SAU101236 


4346 


5401 


SAU101239 


4347 


5402 


SAU101240 


4348 


5403 


SAU101242 


4349 


5404 


SAU101247 


4350 


5405 


SAU101262 


4351 


5406 


SAU101265 


4352 


5407 


SAU101266 


4353 


5408 


SAU101267 


4354 


5409 


SAU101270 


4355 


5410 


SAU101271 


4356 


5411 


SAU101275 


4357 


5412 


SAU101286 


4358 


5413 


SAU101293 


4359 


5414 


SAU101300 


4360 


5415 


SAU101301 


4361 


5416 


SAU101302 


4362 


5417 


SAU101310 


4363 


5418 


SAU101311 


4364 


5419 


SAU1 01320 


4365 


5420 i 


SAU101327 


4366 


5421 | 


SAU101339 


4367 


5422 


SAU1 01340 


4368 


5423 


SAU101341 


4369 


5424 ! 


SAU101343 


4370 


5425 


SAU101344 


4371 


5426 


SAU1 01346 


4372 


5427 


SAU1 01347 


4373 


5428 


SAU1 01350 


4374 


5429 


SAU101351 


4375 


5430 


SAU101360 


4376 


5431 


SAU101365 


4377 


5432 


SAU101366 


4378 


5433 


SAU101369 


4379 


5434 


SAU101371 


4380 


5435 


SAU101381 


4381 


5436 


SAU101382 


4382 


5437 


SAU101383 


4383 


5438 


SAU101385 


4384 


5439 


SAU101387 


4385 


5440 


SAU101389 


4386 


5441 


SAU101398 


4387 


5442 


SAU101399 


4388 


5443 


SAU101400 


4389 


5444 


SAU101408 


4390 


5445 


SAU101421 


4391 


5446 
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SAU101427 


4392 


5447 


SAU101432 


4393 


5448 


SAU101436 


4394 


5449 


O A TT1 Al JOO 

SAU10143S 


4395 


5450 


r-i i tti a i AAA 

SAU101444 


4396 


5451 


SAU101445 


4397 


5452 


SAU1 01446 


4398 


5453 


r-\ A TT 1 A 1 A A ^7 

SAU101447 


4399 


5454 


n A T T1 A 1 A 

SAU101452 


4400 


5455 


n i Til A1 A C £ 

SAU101455 


4401 


5456 


SAU1 01461 


4402 


5457 


*-t ATT1 A1 A S 

SAU101463 


4403 


5458 


SAU101476 


4404 


5459 


SAU101481 


4405 


5460 


SAU101482 


4406 


5461 


SAU101483 


4407 


5462 


SAU101488 


4408 


5463 


SAU101491 


4409 


5464 


SAU101492 


4410 


5465 


SAU101493 


4411 


5466 


SAU101495 


4412 


5467 ! 


SAU101497 


4413 


5468 


SAU101509 


4414 


5469 


SAU101526 


4415 


5470 


SAU101529 


4416 


5471 


SAU101541 


4417 


5472 1 


SAU101543 


4418 


5473 


SAU101545 


4419 


5474 


SAU101546 


4420 


5475 


SAU101549 


4421 


5476 


SAU101551 


4422 


5477 


SAU101554 


4423 


5478 


SAU101561 


4424 


5479 


SAU1 01565 


4425 


5480 


SAU101567 


4426 


5481 


SAU101570 


4427 


5482 


SAU101571 


4428 


5483 


SAU101572 


4429 


5484 


SAU101573 


4430 


5485 


SAU101574 


4431 


5486 


o a tti Ai nr 

SAU101575 


4432 


5487 


SAU101576 


4433 


5488 


^ A TT1 A 1 .CO/" 

SAU1 01586 


4434 


5489 


SAU101592 


4435 


5490 


o A T T 1 A 1 rnn 

SAU101599 


4436 


5491 


SAU101610 


4437 


5492 


SAU101612 


4438 


5493 


SAU101614 


4439 


5494 


SAU101616 


4440 


5495 
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SAU101622 


4441 


5496 


SAU101624 


4442 


5497 


SAU101630 


4443 


5498 


SAU101632 


4444 


5499 


SAU101637 


4445 


5500 


SAU101641 


4446 


5501 


SAU101651 


4447 


5502 


SAU101652 


4448 


5503 


SAU101653 


4449 


5504 


SAU101655 


4450 


5505 


SAU101663 


4451 


5506 


SAU101664 


4452 


5507 


SAU101674 


4453 


5508 


SAU101679 


4454 


5509 


SAU101681 


4455 


5510 


SAU101682 


4456 


5511 


SAU101685 


4457 


5512 ; 


SAU101717 


4458 


5513 


SAU101724 


4459 


5514 


SAU101726 


4460 


5515 


SAU101727 


4461 


5516 


SAU101728 


4462 


5517 


SAU101736 


4463 


5518 


SAU101737 


4464 


5519 


SAU101744 


4465 


5520 


SAU101751 


4466 


5521 


SAU101752 


4467 


5522 


SAU101754 


4468 


5523 


SAU101756 


4469 


5524 


SAU101771 


4470 


5525 


SAU101772 


4471 


5526 


SAU101777 


4472 


5527 


SAU101781 


4473 


5528 


SAU101782 


4474 


5529 


SAU101784 


4475 


5530 


SAU101790 


4476 


5531 


SAU101791 


4477 


5532 


SAU101792 


4478 


5533 


SAU101793 


4479 


5534 


SAU101794 


4480 


5535 


SAU101795 


4481 


5536 


SAU101797 


4482 


5537 


SAU101798 


4483 


5538 


SAU101799 


4484 


5539 


SAU101800 


4485 


5540 


SAU101801 


4486 


5541 


SAU101802 


4487 


5542 


SAU101803 


4488 


5543 


SAU101804 


4489 


5544 
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SAU101805 


4490 


5545 


SAU101806 


4491 


5546 


SAU101807 


4492 


5547 


C A TT1A1 OAO 

SAU101808 


4493 


5548 


SAU101810 


4494 


5549 


SAU101811 


4495 


5550 


SAU101814 


4496 


5551 


O A T T 1 A 1 o 1 f 

SAU101815 


4497 


5552 


SAU101818 


4498 


5553 


CI ATT1 A1 C»^» A 

SAU101824 


4499 


5554 


SAU10I833 


4500 


5555 


SAU101839 


4501 


5556 


SAU101842 


4502 


5557 


SAU101845 


4503 


5558 


SAU101849 


4504 


5559 


SAU101857 


4505 


5560 


SAU101862 


4506 


5561 


SAU101864 


4507 


5562 


SAU101865 


4508 


5563 


SAU101866 


4509 


5564 


SAU101868 


4510 


5565 


SAU101869 


4511 


5566 


SAU101876 


4512 


5567 


SAU101881 


4513 


5568 


SAU101882 


4514 


5569 


SAU101890 


4515 


5570 


SAU101891 


4516 


5571 


SAU101893 


4517 


5572 


SAU101904 


4518 


5573 


SAU101907 


4519 


5574 


SAU101909 


4520 


5575 


C\ ATT1 /\1 Al A 

SAU101910 


4521 


5576 


SAU101915 


4522 


5577 


SAU101922 


4523 


5578 


SAU101948 


4524 


5579 


SAU101966 


4525 


5580 


SAU101968 


4526 


5581 


SAU101991 


4527 


5582 


SAU101995 


4528 


5583 


SAU101996 


4529 


5584 


SAU101999 


4530 


5585 


SAU 102001 


4531 


5586 


SAU 1020 02 


4532 


5587 


SAU 102003 


4533 


5588 


c a t n r\~if\r\£. 
aAU 1U2UU6 


4534 


5589 


SAU102007 


4535 


5590 


SAU102032 


4536 


5591 


SAU102035 


4537 


5592 


SAU102044 


4538 


5593 
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SAU102046 


4539 


5594 


SAU102049 


4540 


5595 


SAU102054 


4541 


5596 


SAU102059 


4542 


5597 


SAU102067 


4543 


5598 


SAU1 02068 


4544 


5599 


SAU102102 


4545 


5600 


SAU102113 


4546 


5601 


SAU102116 


4547 


5602 


SAU102117 


4548 


5603 


SAU102129 


4549 


5604 


SAU102132 


4550 


5605 


SAU102142 


4551 


5606 


SAU102143 


4552 


5607 


SAU102144 


4553 


5608 


SAU102162 


4554 


5609 


SAU102165 


4555 


5610 


SAU1 02200 


4556 


5611 


SAU 102201 


4557 


5612 


SAU1 02222 


4558 


5613 


SAU102231 


4559 


5614 


SAU102232 


4560 


5615 


SAU102233 


4561 


5616 


SAU102241 


4562 


5617 


SAU102242 


4563 


5618 


SAU102246 


4564 


5619 


SAU102247 


4565 


5620 


SAU102252 


4566 


5621 


SAU102256 


4567 


5622 


SAU102257 


4568 


5623 


SAU1 02259 


4569 


5624 


SAU 102260 


4570 


5625 


SAU102261 


4571 


5626 


SAU102262 


4572 


5627 


SAU102264 


4573 


5628 


SAU102265 


4574 


5629 


SAU102268 


4575 


5630 


SAU102270 


4576 


5631 


SAU102280 


4577 


5632 


SAU102281 


4578 


5633 


SAU102283 


4579 


5634 


SAU102284 


4580 


5635 


SAU102286 


4581 


5636 


SAU102287 


4582 


5637 


SAU 102292 


4583 


5638 


SAU102294 


4584 


5639 


SAU 102297 


4585 


5640 


SAU102298 


4586 


5641 


SAU102308 


4587 


5642 
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Dv^S'h+A-i-n Can 1 11 

rroxein c^eqiu 


QATT10931 R 


4588 


5643 


q ATT109333 


4589 


5644 


qATTI 09334 


4590 


5645 


SAT T1 09336 


4591 


5646 


SAT T1 09340 


4592 


5647 


SATT10934S 


4593 


5648 


SATT109350 


4594 


5649 


SATT1 09359 


4595 


5650 


SATT1 09355 


4596 


5651 


SATT109356 


4507 


5652 


SATT10937R 


4598 


5653 


qATT1093R0 


4599 


5654 


o ATT1093RR 


4600 


5655 


SATT1 093RQ 


4601 


5656 


SATT1 09390 


4602 


5657 


q ATT1093Q9 


4603 


565R 


qATTI 09394 


4604 


5659 


qATT1093Q6 


4605 


jOOU 


qATTI 09401 
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WHAT IS CLAIMED IS : 

1 . A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 8-3795, wherein expression of said nucleic acid 
inhibits proliferation of a cell. 
5 2. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs. : 8- 

3795, said fragment selected from the group consisting of fragments comprising at least 10, at least 
20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ ID 
NOs: 8-3795. 

3. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 

10 complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 
spanning at least a portion of two or more genes, 5' noncoding region, or 3* noncoding region 
within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 8-3795. 

4. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 

1 5 70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795, the nucleotide 
sequences complementary to SEQ ID NOs.: 8-3795 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 8-3795 as determined using 
BLASTN version 2.0 with the default parameters. 

20 5 . A vector comprising a promoter operably linked to a nucleic acid encoding a 

polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 8-3795. 

6. A purified or isolated polypeptide comprising a polypeptide whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 

25 NOs.: 8-3795, or a fragment selected from the group consisting of fragments comprising at least 5, 
at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

7. A purified or isolated polypeptide comprising a polypeptide having at least 25% amino 
acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 

30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795 as determined using FASTA version 3. 0t78 with the default parameters. 

35 8. A method of producing a polypeptide, comprising introducing a vector comprising a 

promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
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pblypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 
NOs.: 8-3795 into a cell. 

9. A method of inhibiting proliferation of a cell in an individual comprising inhibiting the 
activity or reducing the amount of a gene product whose expression is inhibited by an antisense 

5 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs. : 
8-3795 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

10. A method for identifying a compound which influences the activity of a gene product 
required for proliferation, said gene product comprising a gene product whose expression is 

10 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, said method comprising: 

contacting said gene product with a candidate compound; and 

determining whether said compound influences the activity of said gene product. 

1 1 . A method for identifying a compound or nucleic acid having the ability to reduce the 
1 5 activity or level of a gene product required for proliferation, said gene product comprising a gene 

product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
20 compound or nucleic acid; and 

(b) measuring an activity of said target. 

12. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-379*5, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 
gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

30 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

13. A method for inhibiting cellular proliferation comprising introducing an effective 
amount of a compound with activity against a gene whose activity or expression is inhibited by an 

35 antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 
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14. A composition comprising an effective concentration of an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, or a 
proliferation-inhibiting portion thereof in a pharmaceutically acceptable carrier. 

15. A method for inhibiting the activity or expression of a gene in an operon required for 

5 proliferation wherein the activity or expression of at least one gene in said operon is. inhibited by an 
antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 

16. A method for identifying a gene which is required for proliferation of a cell comprising: 
1 0 (a) contacting a cell with an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795, wherein said cell is a 
cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
1 5 complementary to said antisense nucleic acid or a portion thereof. 

17. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

20 consisting of SEQ ID NOs. 8-3795 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained ; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
25 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

1 8. A method of identifying a compound having the ability to inhibit proliferation 
30 comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 8-3795 or a 
portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 
obtained, thus sensitizing said test cell; 
35 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 
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19. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 

5 wherein the activity or expression of said gene product is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 8-3795, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
10 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

20. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is a gene product 

1 5 whose activity or expression is inhibited by an antisense nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; 

(b) contacting said cell with a compound; and 

(c) determining whether said compound reduces proliferation of said contacted cell 
by acting on said gene product. 

20 21. A method for identifying the biological pathway in which a proliferation-required gene 

or its gene product lies, wherein said gene or gene product comprises a gene or gene product whose 
activity or expression is inhibited by an antisense nucleic acid comprising a sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
25 activity of said proliferation-required gene or gene product in a test cell; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
30 relative to a cell which was not contacted with said compound. 

22. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
35 proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 

sequence selected from the group consisting of SEQ ID NOs.: 8-3795 and wherein the 
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biological pathway in which said proliferation-required nucleic acid or a protein encoded 
by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
5 said first cell relative to a cell which does not contain said antisense nucleic acid. 

23. A purified or isolated nucleic acid comprising a sequence selected from the group 
consisting of SEQ IDNOs.: 8-3795. 

24. A compound which interacts with a gene or gene product whose activity or expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID 

1 0 NOs.: 8-3795 to inhibit proliferation. 

25. A compound which interacts with a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 8-3795 to inhibit 
proliferation. 

26. A method for manufacturing an antibiotic comprising the steps of: 

1 5 screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795; and 
manufacturing the compound so identified. 

20 27. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 3796-3800, 3806-4860, 5916-10012, fragments comprising at least 25 consecutive 
nucleotides of SEQ IDNOs.: 3796-3800, 3806-4860, 5916-10012, the nucleotide sequences 
complementary to SEQ ID NOs.:3796-3800, 3806-4860, 591 6-10012, and the nucleotide sequences 

25 complementary to fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs. : 3796- 
3800, 3806-4860, 5916-10012 as determined using BLASTN version 2.0 with the default 
parameters. 

28. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 

30 of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
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NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3 .0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 

under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
1 0 from the group consisting of SEQ ID NOs: 8-3 795 . 

29. A method for identifying a compound which influences the activity of a gene product 
required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

1 5 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

20 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs: 8-3 795, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 

25 encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

acid selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented 

30 by the gene product whose activity is inhibited by a nucleic acid selected from the group 

consisting of SEQ ID NOs: 8-3795; and 

determining whether said candidate compound influences the activity of said gene 

product. 

30. A method for identifying a compound or nucleic acid having the ability to reduce the 
35 activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
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product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having 
5 at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 8-3795, a gene product having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 with the default parameters to a gene product 

10 whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 

from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 

1 5 acid selected from the group consisting of SEQ ID NOs.: 8-3795 under moderate 

conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOs: 8-3795; 

(b) contacting said target with a candidate compound or nucleic acid; and 

20 (c) measuring an activity of said target. 

3 1 . A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 

25 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene 

30 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3 .0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
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nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795 under 
5 moderate conditions, and a gene product whose activity may be complemented by the gene 

product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
1 0 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

32. A method for inhibiting cellular proliferation comprising introducing a compound with 
activity against a gene product or a compound with activity against a gene encoding said gene 
product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 

1 5 identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited 

20 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 8-3 795, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

25 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 

30 SEQ ID NOs: 8-3795. 

33. A preparation comprising an effective concentration of an antisense nucleic acid in a 
pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 
as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 

35 selected from the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion 

thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 8-3795 under moderate conditions. 

34. A method for inhibiting the activity or expression of a gene in an operon which encodes 
a gene product required for proliferation comprising contacting a cell in a cell population with an 

5 antisense nucleic acid comprising at least a proliferation- inhibiting portion of said operon in an 
antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 

10 a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 

15 a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 

35. A method for identifying a gene which is required for proliferation of a cell comprising: 

(a) contacting a cell with an antisense nucleic acid selected from the group 

25 consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 

BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795 or a proliferation-inhibiting portion thereof, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a 

30 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
35 complementary to said antisense nucleic acid or a portion thereof. 

36. A method for identifying a compound having the ability to inhibit proliferation of a cell 
comprising: 
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(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

5 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 8- 
3795, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
10 from the group consisting of SEQ ID NOs.: 8-3795 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

1 5 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

37. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

20 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOs. 8-3795 or a portion thereof which inhibits the 

25 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditionst; 

30 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 

38. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

35 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

1 5 group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

39. A method for identifying a compound having the ability to inhibit cellular proliferation 
comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 

25 the group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 8-3 795, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3. 0t78 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 

8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 
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under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ID NOs: 8-3 795 ; 

(b) contacting said cell with a compound; and 

(c) determining the degree to which said compound reduces proliferation of said 
contacted cell relative to a cell which was not contacted with said agent. 

40. A method for identifying the biological pathway in which a proliferation-required gene 
1 0 product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity or reduces the level of said gene encoding a proliferation-required gene product or 
said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 

15 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
8-3795, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

20 acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 

comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:8- 
3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

25 consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product 

3 0 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 8-3795; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

35 (c) determining the degree to which said compound inhibits proliferation of said 

test cell relative to a cell which does not contain said antisense nucleic acid. 
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41 . A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
proliferation-required nucleic acid in a cell, thereby producing a sensitized cell, wherein 
5 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs: 8-3795 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

10 of SEQ ID NOs.: 8-3795 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 8-3795 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

1 5 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

42. A compound which inhibits proliferation by interacting with a gene encoding a gene 
product required for proliferation or with a gene product required for proliferation, wherein said 

20 gene product is selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 

25 version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 8-3 795, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 

30 the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 8-3795 under moderate conditions, and a gene product whose activity may be 

3 5 complemented by the gene product whose activity is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs: 8-3795. 

43. A method for manufacturing an antibiotic comprising the steps of: 
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screening one or more candidate compounds to identify a compound that reduces the 
activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
5 expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

10 NOs:8-3795, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3,0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 8-3795, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8-3795 

1 5 under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 

sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 8- 
3795 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 8-3795 ; and 

20 manufacturing the compound so identified. 

44. A method for inhibiting proliferation of a cell in a subject comprising administering an 
effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 

25 with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 8-3795, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of SEQ ID NOs: 8-3 795, a gene product having at least 
25% amino acid identity as determined using FASTA version 3,0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 8-3795, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

35 group consisting of SEQ ID NOs.: 8-3795 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 8-3795 under moderate conditions, and a gene product whose 
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activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 8-3795. 
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